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PREFACE  TO  THE  SECOND  EDITION. 


The  constant  demaiid  for  a  work  that  presents  briefly, 
clearly,  and  reliably  affections  of  the  eye,  ear,  nose  and 
throat  has  stimulated  the  authors  to  rewrite  almost  evorj' 
chapter  of  this  vohime.  Sucli  important  modifications  of 
and  additions  to  our  knowle<lge  of  these  subjects  have  been 
made  that  a  less  radical  revision  woidd  have  been  as  unsatis- 
factory to  themselves  as  to  their  readers. 

To  facilitate  reference,  the  anatomy  of  the  parts  has  been 
introduced  and  two  colored  plates  have  been  added.  The 
various  methods  of  examining  tlie  car,  including  the  func- 
tional tests,  have  been  especially  elaborated  in  order  that 
the  student  may  be  more  rea(iily  led  to  a  logical  diagnosis. 
Diseases  of  tlie  middle  oar  have  been  presented  in  the  onler 
of  their  occurrence  which  it  is  ho|>ed  may  simplify  their  study. 
A  brief  chapter  upon  Malformation  of  the  Kxternal  Xose 
ha,s  been  inserte<l,  and  the  authors'  metlHwl  of  utilizing  the 
Sluder  technic  for  tonsille(t<imy,  together  with  other  modem 
methods,  is  fully  described  and  illustrated.  The  prescriptions 
have  been  subjected  to  careful  revision,  and  are  retained. 

The  authors  are  indebted  to  Dr.  (!e()rge  McHean  for  many 
valuable  suggestions  and  for  n'ading  the  proofs  of  the  section 
relating  to  the  ear.  nose,  and  thntat. 

As  in  the  previous  edition.  Dr.  \Vii)pern  is  responsible 
for  the  section  ui)ou  the  Eye  and  its  Affwtioiis,  and  Dr. 
Ballenger  for  the  remainder  of  the  b(X)k. 

H.  C.  li. 
A.  0.  W. 
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THE  EYE. 


EXAMINATION  OF  PATIENTS. 

GENERAL  CONSIDERATIONS. 

The  examination  of  a  patient  witli  eye  trouble  should  he 
preceded  by  the  history  of  the  case.  Traumatism,  exposure 
to  cold,  foreign  bodies,  disturbance  of  vision,  injudicious  use 
of  a  poultice,  and  the  coexistence  of  general  diseases  are  often 
points  of  value  in  making  a  diagnosis. 

Inspection. — Inspection  of  the  individual  will  at  times 
suggest  the  vx)3sible  cause  of  the  ocular  trouble.  Jaundice, 
pregnancy,  or  chronic  alcoholism  might  explain  poor  vision 
at  night.  A  waxy  color  of  the  skin  and  edema  of  the  lids 
might  suggest  Bright's  disease;  which  in  its  turn  would 
explain  the  disturbance  of  vision  due  to  a  retinitis;  as  would 
also  the  existence  of  pregnancy.  Tlie  gait  of  a  tabetic  person 
would  suggest  a  cause  of  optic  atrophy.  Inability  to  close 
an  eye  (iagophthalmos),  next  to  exposure  to  cold,  is  due  to 
ear  disease  in\olving  the  facial  nerve.  Ptosis  with  a  paralytic 
squint  in  young  adults  generally  means  syphilis.  The  lesions 
of  acquired  nyphUis  explain  the  existence  of  paralysis,  retinitis, 
and  iritis.  The  evidence  of  hereditary  syphilis,  as  notched 
t«eth,  scars  at  the  angles  of  the  mouth,  aiwl  peculiar  shape 
of  the  cranium,  explain  the  cause  of  corneal  trouble.  The 
presence  of  a  large  quantity  of  mucopurulent  secretion  in 
the  conjunctival  sac  signifies  conjunctival  disease.  Photo- 
phobia occurring  in  children  most  often  implies  corneal 
diaease.  The  broad  face,  concave  nose,  and  large  nostrils 
t  the  poHsibilitj'  of  atrophic  iia-sal  disease  and  the  reason 
,  for  stricture  of  the  nasal  duct.    A  small,  thick  nose  with  an 
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18  EXAMINATION  OF  PATIENTS 

eczema  of  the  introitus  is  often  accompanied  by  conjunctival 
or  corneal  disease.  Anemia,  scrofula,  rheumatism,  diabetes, 
gout,  and  similar  diseases  that  depress  the  vital  powers, 
may  cause  ocular  afTectlons  which  should  be  regarded  simply 
as  expressions  of  such  general  disease. 

The  diseases  of  the  eye  maj-  be  either  organic,  in  which 
case  there  is  a  lesion;  or  funcf tonal,  when  simply  an  error 
of  refraction,  as  h^'permetropia,  myopia,  or  astigmatism,  is 
present. 

The  organic  affections  of  the  e^'e  and  appendages  which 
can  be  diagnosed  by  simple  inspection  yield  to  treatment,  as 
a  rule,  better  than  those  which  require  the  use  of  an  ophthal- 
moscope, since  they  are  more  accessible  for  the  application 
of  treatment.  Hence  diseases  of  the  lids,  cornea,  con- 
junctiva, iris,  and  lens  are  more  amenable  to  treatment  than 
affections  of  the  choroid,  retina,  and  optic  ner^'c. 

The  correction  of  refractise  errors  constitutes  a  large  part 
of  eye  work,  and  is  very  satisfactorj';  but  in  order  that  this 
be  properly  done  it  is  often  necessary  to  understand  the 
significance  of  pathological  changes  which  interfere  with  the 
refraction  and  perception  of  light. 

IHSTRUMBNTS. 

An  opIUhalmoscope,  a  biconvex  lens  of  about  16  D.,  known 
as  an  object-lens,  and  a  complete  trial-case  with  test-types 
and  astigmatic  chart  are  absolutely  indispen.sable  for  the 
examination  of  the  eyes.  A  retinoacope,  perimeter,  and 
ophthalmometer  are  verv-  valuable  adjuncts.  A  host  of 
other  instruments  have  been  devised,  most  of  which  are 
superfluous. 

The  Ophthalmoscope. — An  ophthalmoscope  (Fig.  1)  is  an 
instrument  containing  a  more  or  less  concave  ]}erforated 
mirror  and  a  number  of  convex  and  concave  lenses  of  different 
strengths,  so  arranged  that  they  may  be  brought,  preferably 
one  at  a  time,  behind  the  aperture  of  the  mirror.  Perhaps 
the  most  complete  and  best  constructed  ophthalmoscope  is 
that  made  after  the  pattern  of  Morton  (Fig.  1 ).  The  arrange- 
ment of  the  lenses  and  the  presence  of  two  concave  and  one 
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plane  mirror  make  it  a  superior  instrument.     Amueh  cheaper 
instrument,  after  tlie  lA)ring  pattern  {Fig.  2),  is,  however, 

just  as  poixl  for  ordinary  cases,  and  is  even  preferred  by 


fto.   ].— Mortnn'a  ophthnlmofloope. 


I 


2. — -LorinK'a  ophtbiilmoaoope. 

1  ahnost  a   part  of  an 


le.    A  biarnivx  lenn  of   Hi   D. 
ophthahnoscope. 

Application. — The  application  of  tlie  ophthalmoscope  is  a 
wide  one.     Not  only  can  intra-oculsr  diseases  be  recognized 
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and  the  location  of  opacities  he  deter  mined,  hut  the  refractive 
condition  of  the  eye  can  also  be  estimated.  The  pathologieal 
changes  observed  ui  the  eye  often  assist  in  diagnosticating 
cerebral,  renal,  and  general  disease.  The  recognition  of  most 
intra-ocular  pathological  conditions  is  not  very  difficult,  but  the 
determination  of  refractive  errors  will  be  found  very  unsatis- 
factory unless  the  examining  person  has  had  great  experience 
and  is  in  practice.  Fortunately,  glasses  need  not  be  prescribed 
after  an  o|>htlialmosci)pic  examinatit)n,  now  that  retinoscopy 
can  so  satisfactorily  lie  applied;  retinoscopy  is  an  objective 
test  and  requires  little  skill. 


i3r- 


Ophthalmoscopic  examination  should  take  plac*  in  a  dark- 
ened Tufim,  and  the  source  of  light  (Fig.  3)  may  be  an  Argand 
burner  in  the  absence  of  electricity,  but  an  electric  lamp 
with  a  frosted  bulb  which  prevents  tlie  image  of  the  filaments 
in  the  eye  is  preferable. 

The  student  usually  ex])eriences  some  difficulty  in  ac- 
quiring the  skill  necessary  to  use  the  ophthalmo,scope.  an<l 
as  it  is  hardly  fair  to  patients  to  subject  them  to  tedious, 
prolonged  and  only  too  often  useless  examinations  by 
beginners,  a  schematic  eye  {¥\g.  4}  should  be  empIoye<l  until 
the  technic  has  lieen  niastere<l.  Various  fundus  conditions 
may  be  studied  in  the  schematic  eye  so  that  the  student  not 
only  acquires  the  technic  but  also  learns  to  interpret  the 
diseased  conditions  of  the  fundus. 
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Method  of  Examination. — Tlie  iiietlioH  of  opiithiilniosoopii.' 
examinatiuii  is  either  direct  or  indirect. 

Direct  Method. — To  examine  a  patient  by  the  direct  method, 
the  light  should  he  on  a  level  with  the  patient's  ear  and  on  the 
side  of  the  eye  to  be  examined.  The  observer  reflects  the 
light  into  the  patient's  eye,  using  his  right  eye  and  standing 
or  sitting  at  the  patient's  right  side  to  examine  the  patient's 


1 


right  eye;  and  using  his  left  eye  and  standing  or  sitting  at  the 
left  of  the  patient  to  examine  the  left  eye,  The  mirror  of  the 
ophthalmosci^pe  should  be  as  ctiise  as  possible  to  the  patient's 

The  image  obtained  by  the  direct  method  is  erect,  and  is 
magnifled  about  10  times,  regardless  of  the  distance  between 
the  patient's  and  the  observer's  eye. 


I  ,y  Go  Ogle     ^^ 


22  EXAMINATION  OF  PATIENTS 

lndirei-1  Mcthtid.—'l\t  examine  a  patient  by  the  indirect 
method  the  light  and  jxisition  should  be  the  same  as  in  the 
direct,  but  u  bJc-onvex  Ions  of  IG  I),  should  be  placed  at  about 
2  inches  in  front  of  the  eye  to  he  examined,  the  ophthalmo* 
scope  being  about  18  inches  away.  This  method  gives  an 
inverted  image  of  the  fundus  and  magnifies  the  image  four 
times  if  a  biconvex  lens  of  Hi  D.  be  used. 

The  ophthalmoscopic  examination  should  be  preceded  by 
one  with  the  aid  of  oblique  or  f oral  tllvviination;  the  bicon- 
vex lens  of  16  D.  is  so  held  that  tlie  rays  of  light  from  the 
lamp,  which  should  be  at  the  side  and  sliglitly  in  front  of  the 
patient,  are  condensed  upon  the  part  to  be  examined. 

To  examine  the  coriiea  the  glass  should  be  held  farther 
from  the  eye  than  when  an  examination  of  the  lens  is  under- 
taken. By  an  examination  with  oblique  illuminations, 
opacities  of  the  cornea  and  the  anterior  portion  of  the  lens, 
the  relative  depth  of  the  anterior  chamber,  iridodonesis,  and 
changes  of  the  iris  can  I>e  easily  recognized.  Changes  in  the 
peripheral  and  posterior  parts  of  the  lens,  and  even  in  the 
anterior  portion  of  the  vitreous,  can  be  observed  when  the 
pupil  is  dilated.  An  examination  by  oblique  illumination 
will  explain  a  disturbance  of  vision  from  opacities  otherwise 
overlooked,  and  will  save  in  sucli  cases  much  time  and 
trouble. 

The  ophthalmoscopic  examination  of  an  eye  can  often  be 
satisfactorily  made  without  the  use  of  a  mydriatic;  but  in 
.some  ca,ses,  more  numerous  with  beginners,  dilatation  of  the 
pupil  will  be  found  neces.sary.  A  few  instillations  of  a  4 
per  cent,  cocaine  solution  will  sufRce  to  dilate  the  pupil 
unless  there  be  adhesions  between  the  iris  and  lens  or  cornea. 

To  examine  the  refracting  media  the  ophthalmoscope 
should  be  held  alwut  8  inches  from  the  eye  examined,  the 
observer  being  emmetropic.  For  a  myope  the  distance  should 
be  less;  and  a  hjperopc  or  presbyope  would  require  a  lens  of 
+  3  or  +  4  D.  or  more  in  the  aperture.  An  oiwcity  can- 
not only  be  seen,  but,  by  obser\ing  the  parallactic  displace- 
ment of  the  opacity  when  fixed  with  reference  to  the  margin  of 
the  pupil,  its  location  determined. 

An  ffpnciti/  in  the  cnniea  seems  to  move  in  a  direction  oppo- 
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siU'  to  tlie  inovcnient  of  the  mirror;  one  ujntri  or  near  the 
anterior  capsule  remains  statioiiarj-  in  all  positions  of  the' 
mirror;  and  one  near  the  posterior  capsule  seems  to  move  in- 
the  same  direction. 

In  order  to  examine  the  cornea  or  lens  very  carefully  a 
convex  lens  of  Ui  to  20  D.  shoiikl  be  brought  into  the  aperture. 
After  dilating  the  pupil  the  crystalline  lens  should  be 
examined  with  a  +  lens  of  16  D.  and  not  even  an  incipient 
cataract  will  escape  detection. 

The  refraction  of  the  eye  may  be  determined  with  the 
ophthalmoscope  by  cither  the  direct  or  Indirect  method,  but 
the  former  is  almost  exclusively  employed. 

When  both  the  observer's  and  the  patient's  eye  are  emme- 
tropic, the  ciliarj'  muscle  being  relaxed,  the  details  of  the 
fundus  can  be  distinctly  seen  through  the  aperture. 

When  the  patient  is  myopic  and  the  obser\er  emmetropic,- 
the  concave  lens  necessary  to  show  the  details  of  the  fundus 
represents  the  degree  of  myopia. 

In  the  same  way  the  degree  of  hypermetropia  is  determined 
by  the  strengtli  of  the  convex  lens  necessary  to  show  the 
fundus  distinctly. 

When  the  ob3er\'er  is  either  hypermetropic  or  myopic,  the 
same  rule  applies;  but  the  obser\er  must  have  corrected  his 
refractive  error. 

If  the  obser\-er  will  notice  the  motemeni  of  the  vessels, 
whether  it  Is  with  or  against  the  movement  of  the  mirror, 
ametropia  can  l>e  inferred:  when  there  is  hj-permetropia  tlie 
vessels  move  "with;"  when  myopia,  "against." 

Antigmatism  is  demonstrated  in  an  eye  by  the  direct  method 
(Pig.  5),  when  the  optic  disk  is  seen  elongated  in  the  direction 
of  the  meridian  of  greatest  refraction.  The  retinal  vessels 
are  most  distinctly  seen  in  tlie  meridian  of  the  greatest 
refracti\e  power.  It  goes  without  saying  that  the  apparent 
elongation  of  the  disk  will  coincide  with  the  astigmatic 
meridan  in  myopia  and  will  be  at  right  angles  to  it  in  hyper- 
metropia. 

When  the  indirect  method  (Fig.  6)  is  employed,  the  eye 
being  emmetropic  and  the  accommodation  relaxed,  the  image 
of  the  disk  remains  the  same  in  size  and  shape  for  every  dls- 


I 


lyGOOgIC 


24 


EXAMINATION  OF  PATIENTS 


taiice  of  the  bieoinex  lens  from  the  eye.  With  an  increase 
of  this  diataiice  in  livTiermetropia  the  image  betomes  smaller; 
and  in  myopia,  larger;  when  no  astigmatism  la  present,  the 
original  shape  is  always  retained.  When  astigmatism  is 
present,  recession  of  the  lens  causes  variation  in  both  size  and 
shape  of  the  image  of  the  disk.  The  elongation  of  the  disk 
occurs  at  right  angles  to  the  meridian  of  greatest  refraction, 
provided  the  lens  is  at  a  distance  from  the  eye  less  than  its 
focal  distance.  At  its  focal  distance  from  the  eye  the  disk 
would  appear  circular;  and  beyond  that  distance  would  seem 


Fio.  S, — Erect  imikKe  of  disk  in  Flo.  6. — The  same  disk  as  shotvii 

asUgmalism,     with     meridiaa     of  in   Fig.  5.   seen    by    the    indirect 

(trea(«st  refraction  nearly  vetlicol.  method,     (de  Wecket  and  J&ger,) 
(de  Wecker  and  Juger.) 

elongated  at  right  angles  to  the  long  axis  of  the  image  when 
the  lens  is  within  its  focal  distance  from  the  eye. 

The  direct  and  indirect  methods  may  be  employed  to 
determine  differences  of  lerel  in  the  fundus;  but  the  former 
method  is  almost  exclusively  employed.  A  difference  of 
refraction  of  two  points  in  the  fundus  amounting  to  3  D, 
means  55  '"t^h  difference  of  level.  In  case  of  papillitis  with 
a  swollen  disk  or  glaucoma  with  cupping,  this  metho<l  may 
be  employed  to  measure  respectively  the  amount  of  swelling 
or  cupping. 
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Trial-case.  Test-types.  Astigmatic  Cliart.--TlK'  trial- 
case,  test-types,  ami  ii,stij;iiiiiti'-  i-liart  (Mus.  7.  .S.  ',*},  like  tlie 
ophthalmasenpe.  lire  iiiilispeii^aliie.  ami  fi>r  tlie  forifetioii 
of  refracti\'e  errurs  eoTistitute  the  best  resource.  \Vith  a 
complete  trial-case  supplied  witli  prisms,  the  relative  strength 
of  the  extra-ocular  muaeles  and  the  degree  of  the  heteroplioriaa, 
and  even  of  strabismus,  can  lie  ascertained. 

The  test-types,  including  a  chart  of  illiterate  distauce-t>-pe 
and  one  of  test-type  for  near  tests,  are  of  value  to  determine 
the  visual  acuity,  with  or  without  giasse.^.  In  order  to  test 
the  acuity,  a  space  20  feet  in  length  should  be  available,  since 
at  that  distance  the  rajs  which  come  to  a  fncus  upon  the 


retina  are  parallel  and  the  accommodation  is  not  required 
The  visual  acuity  of  most  cases  shoidd  be  determine!  and 
I  recorded  in  order  to  discover  disturbance  of  vision.  The 
test4ypes  are  arranged  in  rows  which,  according  to  the  size 
of  the  letters,  can  be  read  by  a  normal  eje  at  specified 

■  distances.  When  the  row  marked  2l)  can  he  read  at  2(1  feet, 
the  vision  is  written  fU,  and  is  normal.  When  the  row 
marked  120  is  the  smallest  that  can  be  seen  at  20,  the  feet  vision 

■  is  written  tVu-  When  all  the  letters  but  three  can  be  read 
in  the  row  markeil  40  at  20  feet,  the  vision  is  expressed  f-fr— 3. 

I  The  iiliterate  dislance  type  is  of  value  in  the  examination  of 
,  both  children  and  adults  who  cannot  read  the  lioman  letters. 
I  Such  patients  who  have  sufficient  intelligence  can  with  their 
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(ifldren  or  foreigners,   should    (uftpr   ophtliMlmosciniit'  ex- 

amiiiatiuri)  he  subjet-teri  to  a  retiiiosttipic  exiimi  nation  and 

fitted  accordingly. 

A  complete  triai-case  should  L-oiitain  the  foLowing: 

30  pairs  each  of  convex  and  concave  spherical  lenses  from 

n.25  D.  to  21)  n. 
20  pairs  each  of  convex  and  concave  cvlinrlrical  lenses  from 

n.25  D.  to  li  n. 

16  prisms,  from  J  degree  to  20  dejcrees. 
1  piano  blue  and  1  piano  red  glass. 
6  pluno  smoked  gla.sses,  0  shafles. 

1  solid  disk  of  rublxr  and   I  gniuud-glass  rlisk. 

1  pin-hole  disk. 

I  stereoptic  disk. 

1  Maddox  rod. 

1  Maddox  double  prism  (improved). 

I  graduated  trial-frame. 

1   plain  t  rill  1 -frame. 


The  Retinoscope. — Tlie  retinoscope  (Fig.  10)  is  the  most 
usefid  instrument  for  the  nbjective  fletermination  of  refrac- 
tive errors.     It  is  nothing  more  than  a  plane  or  concave 
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mirror  perforated  at  the  feiiter  and  supjillt^l  witli  a  handle. 
The  Thorington  retiiioscope  has  a  plane  mirror  and  can  be 
recommended. 

Retinoscopy  is  the  method  of  determining  the  refraction 
by  observing  the  change  of  illumination  of  the  pupil  that 
occurs  when  the  mirror  of  the  retinoscope  is  rotated  on  its 
vertical  and  horizontal  axes.  When  the  mirror  is  turned  on 
its  vertical  axis,  the  refraction  of  the  horizontal  meridian 
is  determined;  and  when  on  its  horizontal  axis,  the  refrac- 
tion of  the  vertical  meridian  may  be  computed.  In  order  to 
practise  retinoscopy  a  dark  room  and  a  single  source  of  light, 
as  an  Argand  burner,  are  necessary.  The  light  may  be  placed 
directly  over  the  patient's  head;  or,  when  Thorington 's 
method  is  employed,  the  burner,  which  should  be  covered 
with  a  chimney  in  which  there  is  a  round  aperture  of  about 
one-half  inch  diameter,  is  placed  near  the  head  of  the  exam- 
ining person,  who  reflects  the  light  from  the  aperture  to 
the  patient's  eje.  The  diataiice  between  the  patient  and  the 
examined  person  may  vary,  20,  40,  or  SO  inches  being  the 
distance  employed  to  suit  the  case.  When  the  vurror  w 
turned  on  its  vertical  axis,  it  will  be  noticed  that  the  edge  of 
the  shadow  is  usuallj'  \'ertical,  and  that  the  shadow  moves 
horizontally  across  the  pupil,  either  in  the  direction  of  the 
movement  of  the  mirror  or  against  it.  In  the  former  case 
the  shadow  is  said  to  move  "with,"  in  the  latter,  "against." 

When  a  plane  vuttot  is  used,  the  distance  of  the  mirror 
from  the  examined  eye  being  about  40  inches,  the  rules  are 
as  follows: 

The  mirror  rotated — >: 

^  ^  Shadow   "againBl"   im-  £-\  .      Shadow  "with"    implies 

^•^  plies  myopia  more  than.  '-^  '  myopin  less  than  1  D..  em- 
1  D.  melropia,   or  bypcrmetropia. 

A  series  oF  concave  lenses  should  |  A  series  of  convex  lenses  should 
be  placed  before  the  examined  eye.  be  placed  before  the  examined  eye, 
the  other  being  covered,  beginninK  the  other  bcina  covered,  bemnning 
with  a  weak  one.    The  lost  cnneave  I  with  a  weak  one.     The  first  convex 


lens  which  causes  the  shadow  to  go 

glass    which   causes    the    shadow    to 

1  D..  is  the  refraetion. 

When  the  shadow  moves  quickly. 

it  indieates  a  low  dcRree  of  myopia; 

it    indie ntes      emmetropin,    myopia 

when  slowly,  a  high  degree. 

less  than   1  D-,  or  a  low    degree  of 

hypermetropia. 
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When  a  concave  mirror  is  used,  the  rules  for  ilie  rao\enienls 
of  the  shadows  given  above  are  reversed.  ANTien  the  dbtanc« 
between  the  mirror  and  the  examined  eye  is  20  inches,  then 
2  D.  are  either  subtracted  or  added  to  the  finding,  as  the  case 
may  be, 

ViTien  the  distance  is  SO  inches,  or  2  meters,  0.5  D.  is  either 
added  or  subtracted. 

In  an  emmefropic.  or  normal,  eye  the  shadow  will  be 
reversed  by  placing  before  it  a  eon\'ex  lens  of  1  D..  if  the 
distance  between  the  mirror  and  the  examined  eye  is  the 
focal  distance  of  a  glass  of  1  I). — that  is,  40  uiches.  Hence  the 
rays  of  light  emerging  from  the  cornea  were  parallel  before 
the  lens  was  used. 

Suppose  it  be  found  that  a  +  -i  D.  is  the  weakest  convex 
lens  necessary  to  cause  reversal  of  the  shadow  (the  distance 
between  the  mimir  and  the  eye  being  40  inches)  in  both  the 
vertical  and  horizontal  meridians,  then  the  condition  mtiy  be 


formulated  thus: 


:i.     After  subtracting  1    !>.,  the 


refractive   condition    would   be   expressetl   thus: — ' \- 2. 

Since  a  convex  lens  of  2  D,  causes  normal  refraction  in 
both  meridians,  a  convex  spherical  lens  satisfies  the  con- 
dition. 

Suppose  a  +  S  D.  reverses  the  shadow  in  the  vertical 
meridian  and  a  +  4  1).  is  necessary  in  the  horizontal  meridian, 
then  the  refractive  condition  of  the  eye  ma\'  l>e  expressed 

thus:  — 1-  3.     The  correcting  glass  is  a  convex  spherical 

lens  of  2  D,  (which  corrects  the  vertical  meridian  and  2  1). 
of  the  horizontal)  combined  with  a  cylinder  of  1  I),  (the 
difference  between  -i  and  2),  its  axis  being  at  right  angles  to 
the  meridian  to  be  corrected — hence  vertical  or  at  90  degrees. 
The  glass  may  then  be  expressed  +  2  sph.  O  +  1  cyl.  X  W) 
or  +  2  sph.  O  +  1  cyl.  axis  vertical.  This  case  is  one  of 
compound  hypermetropic  astigmatism. 

In  a  ca.sc  of  .fimple  myojiia  of  li  D.  it  will  l>e  found  tJiat  u 
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-  2  I),  is  the  strongest  concave  glass  which  does  not  reverse 
the  shadow  in  both  meridians.  When  a  —  4.5  D.  b  the 
strongest  concave  glass  which  does  not  reverse  the  shadow  in 
the  vertical  meridian,  and  a  —  3  D.  the  strongest  glass  for  the 
horizontal  meridian,  the  refraction  would  be  expressed: 

i— sso 
4.     The  correction  would  be  —  4  sph.  O  —  1.5  cyl. 

X  18()  for  this  case  of  compound  myopic  astigmatism. 

Suppose  a  —  3  D.  is  the  strongest  concave  glass  that  does 
not  re^'erse  the  shadow  in  the  vertical  meridian,  and  a  +  3  D. 
ig  the  weakest  convex  glass  that  reverses  the  shadow  in  the 
horizontal  meridian,  then  the  refraction  would  be  expressed 

thus:  — , 1-  2.     This   is  a   case   of   mixed   astigmatism. 

The  correcting  glass  might  be  designated  in  three  ways: 

-  4  cyl.  X  180  and  +  2  cyl.  X  9();  -  4  sph.  O  +  6  cyl. 
X  90;  or  +  2  sph.  O  -  G  cyl.  X  180.  The  last-mentioned 
way  is  preferred  by  the  optician,  who  likes  working  — 
cylinders  onto  +  spheres. 

In  converting  two  cylinders  into  a  sphere  and  cylinder  this 
fact  should  be  kept  in  mind :  a  sphere  is  equal  to  two  cylinders 
of  the  same  kind  and  degree  when  the  axes  are  at  right 

angles  to  each  other:  +  2  sph.  =  |  i  o  f,\-\  y  on'  "^^^^ 
the  example  above:  —  4  cyl,  X  IS)  combined  with  +  2  cyl. 
X  90.  By  using  a  +  2  sph.  in  place  of  a  +  2  cyl.  X  90,  the 
glass  is  too  strong  b,\'  a  +  2  cyl.  X  180,  Therefore  it  is 
necessarj-  to  subtract  a  +  2  eyl.  X  180,  which  is  the  same  as 
adding  a  -  2  cvl.  X  180  to  -  4  cyl.  X  180,  which  makes  a 

-  6  cyl.  X  180. 

When  the  shadow  moves  koriayntally  from  side  to  side,  the 
edge  of  the  shadow  is  vertical,  but  the  horizontal  meridian  is 
the  one  tested.  A  cylinder  to  correct  an  error  must  be  placed 
at  right  angles  to  the  meridian  requiring  correction.  Since 
the  edge  of  the  shadow  is  at  right  angles  to  the  meridian 
tested,  the  position  of  the  edge  of  the  shadow  represents  the 
axis  of  the  cylinder  required   for  correction.       Hence  by 


lyGOOgIC 


INSTRUMENTS 


noting  the  position  of  the  edge  of  the  shadow  the  axis  of 
the  correcting  cylinder  ia  determined: 


As 


Axis  of  correctiiiB  cyliiider. 


Moridiaii  [etttcd. 


® 


M pridian  tested. 


\i  of  cylinder. 


Occasionally  the  axis  of  the  correcting  cylinder  will  be  other 
than  horizontal  or  vertical,  and  the  retinoscopic  examination 
will  often  determine  the  proper  axis. 

The  student  who  has  a  schematic  eye.  such  as  is  recom- 
mended to  acquire  the  art  of  ophthalmoscopy,  will  find  it  of 
very  great  use  to  perfect  himself  in  retinoscopy.  By  adjust- 
ment and  use  of  lenses  every  jxwsible  refractive  error  may  be 
produced,  and  a  little  practice  will  give  the  student  the 
facility  necessary-  to  compute  the  refractive  condition  in  the 
patient's  eye. 

The  Perimeter. — The  perimeter  (Fig.  II)  is  an  instrument 
devised  to  determine  the  field  uf  vision. 

The  field  of  vision  can  be  determined  in  a  general  waj'  by 
the  hand,  and  better  yet  by  a  graduated  blackboard;  but 
the  use  of  a  perimeter  is  the  most  accurate  and  scientific 
method. 

To  determine  the  field  of  vision  with  the  hand,  the  patient 
should  stand  with  his  back  to  the  window  and  the  examiner 
should  have  his  ej'es  on  a  level  with  those  of  tlie  patient. 
When  the  right  field  is  to  be  determined,  the  patient  whose  left 
eye  is  covered  should  lie  directed  to  look  continually  at  the 
examiner's  left  eye.  The  examiner  then  moves  his  left  hand 
in  various  positions,  and  in  a  relative  way  the  size  of  the 
field  of  vision  can  be  determined. 

When  a  blackboard  is  used,  this  should  be  divided  into 
meridians  and  concentric  circles  by  lines,  and  the  patient  is 
directed  to  fix  his  eye  at  the  centre,  the  other  eye  being 
covered.  The  chalk  is  then  advanced  on  the  blackboard 
at  the  greatest  distance  within  the  field  of  view,  and  this 
line  gives  the  field  of  vision.    The  various  parts  of  the  retina 
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are  measured  at  tliti'ereiit  distances  by  this  method,  which  is 
for  this  reason  inferior  to  perimetric  examination. 

The  perimeter  (Fip.  II)  is  a  band  of  metal  which  is 
divided  into  degrees,  beginning  at  its  middle.  It  turns  upon 
an  axis  at  the  middle  point  in  -such  a  way  that  it  passes  through 


Fla.  II.— MpHnrdy'sBclf-rpgistPri 


all  meridians.  A  slide  is  moveil  along  the  arc  so  that  con- 
centric circles  can  be  made  witliin  90  degrees.  In  order  to 
determine  the  field  for  vartuiis  colors,  a  white,  bhie.  red  or 
green  button  may  be  used.  This  is  inserted  into  the  slide, 
The  iMtinit  is  seated  with  his  chin  in  an  adjustable  rest  in 
such  a  position  that  the  examined  eye  is  directly  in  front  of 
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thf  middle  of  the  arc  luul  the  other  eje  is  covered.  A  card 
made  specially  for  the  right  or  the  left  eye  is  placed  at  the 
back  of  the  axis  of  the  arc  and  turns  with  the  arc.  The  card 
is  divided  into  meridians  and  concentric  circles,  and  is  so 
placed  that  movements  of  the  arc  correspond  with  the  merid- 
ians on  the  card.  The  point  nearest  the  peripherj'  at  which 
the  patient  oin  sec  llic  slide  on  a  given  meridian  is  noted 


Fio.  12. — Field  of  vision  ot  right  eye  as  projected  by  the  i.alient  on  the 
Inner  surfui'c  of  a  hemisphere,  the  pole  of  which  formH  ihu  olyort  t.i  regard 
(half-diaKTaminulic).    T.  lamporal;  N.  DoaaJ  aide;  W,  l>outidnry  for  while: 
t  S,  for  Uur:R.  for  red:  a.  for  grecu.    (Landolt.) 

^■on  the  card,  and  these  points  are  ascertained  for  all  tlie 
meridians.  A  line  connecting  these  points  determines  the 
visual  field  iFig.  12).  Circnmscribed  areas  which  cannot 
be  seen  in  the  visnul  ficlil  ar*'  calltNl  uroUnnalii . 

Scotoma. — A  .scotoma  amy  be  central  ,'])eriphera!,  or  annu- 
lar, and  may  exist  for  only  crertain  colors.  ^  Normallj'  the 

p -fields  of  vision  for  various  colors  are  not  the  .same,  and  the 
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examination  of  the  visual  6elA  to  determine  the  relative 
visual  fields  for  colors  is  of  value  in  the  diagnosis  of  disease. 
A  diminution  of  blue  means  disease  of  the  retina;  of  red  and 
green,  the  optic  nerve.  0\'erlapping  of  the  color  fields  is 
frequently  indicative  of  hysteria. 

Blind  Spot. — In  making  a  perimetric  examination  it  will 
be  obser\'ed  that  a  blind  spot  is  always  present  to  the  temporal 
side  of  the  point  of  fixation  between  10  and  20  degrees. 
This  is  due  to  the  optic  disk,  which  is  not  sensitive. 

Hemiopia. — Hemiopia,  which  implies  that  one  lateral  half 
only  of  the  retina  is  functioning,  can  be  easily  demonstrated 
with  the  perimeter.  When  the  left  halves  of  the  visual  field 
of  both  eyes  are  intact,  the  hemiopia  is  said  to  be  homonymous. 
The  same  applies  to  the  right  side.  Temporal  hemiopia 
implies  that  only  the  temporal  side  of  the  retina  of  both  eyes 
is  functioning,  and  hence  the  ^'isual  field  is  intact  on  the 
nasal  sides.  Homonymous  hemiopia  occurs  from  a  lesion 
in  either  the  right  or  left  optic  tract.  Temporal  hemiopia 
is  the  result  of  a  lesion  near  the  middle  of  the  optic  chiasm. 

Concentric  Contraction. — When  the  visual  field  is  narrowed 
at  the  periphery  so  that  the  limits  of  the  visual  field  are 
equally  diminished  the  condition  is  called  concentric  con- 
traction. This  condition  is  often  ob3er\"ed  in  retinitis  pig- 
mentosa and  occasionally  in  glaucoma. 

Seotoviata  occur  frequently  in  choroidal  or  retinal  disease 
when  the  lesion  is  circumscribed. 

The  Ophthalmometer.— The  ophthalmometer  {Figs.  13, 14) 
is  an  instnimciit  for  measuring  the  corneal  curvature  of  the 
eye,  and  for  determining  the  amtmnt  and  character  of  corneal 
astigmatism  In'  noting  the  variations  in  that  curvature.  It 
con.sists  mainly'  of  two  bright  or  luminous  objects  (mires) 
whase  images  are  reflected  h\  the  corneal  surface;  of  a 
telcscoi)e  through  which  the  images  are  seen  enlarged;  and 
a  birefringent  prism  within  the  tube  of  the  telescope,  which 
brings  the  images  into  apparent  proximity.  Each  mire  has  a 
long  central  line  which  is  in  exact  alignment  with  the  corre- 
sponding Unc  on  the  other  mire;  and  a  shorter  line,  or  spur, 
at  right  angles  to  the  larger  one,  which  may  be  brought  to 
appear  in  alignment  with  its  fellow  on  the  other  mire  by 
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tJiig  the  prism  within  the  tiibe.  The  prism  is  provided 
with  a  rack,  ami  is  moved  forward  or  backward  In  the  tnbe 
by  means  of  a  pmion  which  carrie.s  a  firaduatt^  scale. 


'..  iiphtha1in<imot*r  (front  vie 
■howiiiK  the  mirea,  the  hc^ad  rest,  the  eye  civor,  (he  vprtifal  Bdjustment 
and  the  prism  odjuatmciil.  wheel  Irum  which  we  may  reitd  the  radius  ol 
■e  aud  the  retrscliu«  value  o(  each  of  the  priotipni  meridians. 


Each  cornea  examined,  acting  as  a  graduated  reflector, 
shows  between  the  spurs  of  tiie  images  an  amount  of  3i>ace 
inversely  pro|)ortional  to  its  diminishing  power — that  is,  its 
ciirvature.    The  prism  is  moved  nearer  the  eye  or  farther  from 
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it  until  this  distance  between  the  spurs  is  exactlv  eliminated 
The  scale  attached  to  the  piiiton  w  ill  theu  indicate  the  cur\  a- 
ture  m  diopters  The  entire  apiMratus  as  descnljctl  ma\  he 
rotateil  before  the  e\e  to  be  examined  and  the  Lunature 
mcasurcti  at  \anous  meridians  The  longtr  lines  of  the 
mires  wilt  appear  in  exact  alignment  upon  d.n  astigmatic 
cornea  onlj  when  thej  are  in  the  meridians  of  greatest  or 


Fio.  14. — MoufiuHiiK  <hc  rndiu!'.  Wliprt  (lie  eye  piecr  is  id  tho  priiumy 
poiilion.  and  the  moritlinli  lines  tonu  nil  unbroken  liiw,  ihe  iiiirea  aiB  in 
Khnt  is  known  us  the  priniary  position.  The  racliug  uf  oiirvMlure  in  this  posi- 
tion muy  liG  niCBflur«]  by  rotutiiig  the  udjustiug  wheel  on  the  right  side  uf 
the  telespopo  until  the  spurs  on  the  meridian  lines  are  seen  opposite  each 
other,  or  until  a  perfect  cross  is  formed. 

least  curvature — that  is,  at  the  axes.  The  difference  between 
the  eiir\ature  at  the  two  axes  is  the  amount  of  corneal 
astigmatism. 

It  is  evident  that  the  ophthalmometer  affords  :i  rapid  and 
objective  methtwl  to  determine  the  amount  and  axis  i  if  lorncal 
astigmatism,  and  that  il.s  intelligent  use  will  often  save  time 
and  trouble  in  correcting  errors  of  refraction. 


NEOPLASMS  OF  THE  ORBIT 


.    ANATOMY  or  THE  ORBIT. 

The  orbits  (Plate  I)  are  two  ca\'ities  which  contain  the 
organs  of  vision.  Se^en  bones,  the  frontal,  sphenoid,  eth- 
mnid,  superior  maxillary,  malar,  lacrimal,  and  palate, 
enter  into  the  formation  of  each  orbit.  The  bony  walls  of 
the  orbits  ha\e  their  periosteum,  and  next  to  this,  mesially, 
is  more  or  less  fatty  cellular  tissue,  which  forms  a  bed  of 
support  for  the  Riobe.  Next  comes  the  capsule  of  Tenon, 
which  is  "serous"  membrane  consisting  of  a  visceral  and  a 
parietal  lajer.  The  parietal  lajer  clothes  the  cavity  of  the 
fatty  tissue  in  which  the  nbbe  is  imlicildcd;  and  the  visceral 
layer  covers  the  posterior  part  of  the  globe  from  near  the 
margin  of  the  cornea  to  the  entrance  of  the  optic  nerve.  The 
ocular  muscles  near  their  insertion  pierce  the  capsule  of  Tenon 
which  gives  off  some  fibers  to  reinforce  the  sheaths  of  the 
muscles,  The  orbit  contains  periosteum,  fatty  cellular  tissue, 
the  lacrimal  gland,  the  capsule  of  Tenon,  the  ocular  muscles, 
nerves,  hlwid vessels,  and  bulb. 

MALFORMATIONS  OF  THE  ORBIT. 

In  acephalous  monsters  the  anterior  opening  of  the  orbits 
ia  directed  upward;  in  double-faced  monsters  with  three  or 
four  eyes  the  orbits  are  not  fully  developed ;  and  in  cases  of 
cyclopia  the  single  common  orbital  cavity  is  of  small  size 
and  the  optic  foramina  are  at  times  wanting.  In  cases  of 
microphthalmos  and  anophthalmos  the  orbit  is  in  part 
defective.  When  loss  of  the  eyeball  occurs  in  infancy,  the 
orbital  canity  does  not  always  attain  the  mature  size.  In 
such  a  case  a  rubber  ball  or  wax  cast  should,  if  possible,  be 
worn  to  supplant  the  bulb,  in  order  to  encourage  the  develop- 
ment of  tiic  orbit. 

NEOPLASMS  OF  THE  ORBIT. 

Tumors  of  the  orbit  may  arise  in  the  bony  walls  and 
periosteum,  the  optic  nerve,  or  in  the  cellular  tiraue.    They 


I  ,y  Go  Ogle 


38  THE  ORBIT 

produce  exophthalmos,  strabismus,  and  more  or  less  loss 
of  motility. 

The  bonj-  walls  of  the  orbit  may  be  the  seat  of  osteomas. 
These  are  usually-  very  liard,  and  their  removal  is  often  pos- 
sible only  after  enucleation  of  the  eyeball.  The  danger  from 
meningitis  and  cerebral  abscess  is  great  in  removal  of  osteo- 
mas of  the  roof  of  the  orbit. 

The  cellular  tissue  of  the  orbit  may  be  the  seat  of  cystoid 
and  dermoid  tumors,  angiomas,  lipomas,  and  sarcomas. 

The  early  removal  should  be  thoroughly  performed  in  all 
eases  of  orbital  tumors. 


INJUKIES  OF  THE  ORBIT. 

The  margin  of  the  orbit,  because  of  its  prominence,  is 
subject  to  injury  from  blows  or  falls. 

Wowids.~^'ontu3iotis  and  incised  or  laceraied  leounds 
often  occur  in  the  soft  parts  overlying  the  margin  of  the 
orbit,  and  usually  cause  little  trouble. 

Fracture  of  the  malar  hone,  may  cause  anesthesia  from 
injury  of  the  infra-orbital  nerve  and  diplopia  from  injury  of 
the  inferior  oblique  muscle.  Some  injuries  involve  both  the 
supra-orbital  and  infra-orbital  nerves. 

Fractures  of  the  Orbital  Walla.— Fractures  of  the  orbital 
walls  produce  such  kevwrrkage  that  there  are  usually  exoph- 
thalmos and  ecchymosis  of  the  lids  and  conjunctiva.  When 
a  fracture  of  the  orbital  wall  extends  to  the  optic  foramen 
the  sight  may  be  lost. 

Qunshot  Wounds. — Gunshot  wounds  may  produce  im- 
mediate blindness  from  injury  to  the  optic  nerve  or  rupture 
of  the  choroid,  although  the  eyeball  appears  uninjured. 

When  the  lacrimal  bone  can  be  easily  displaced  fn)m  the 
orbital  plate  of  the  ethmoid  and  when  hemorrhage  from  the 
nose  occurs,  emphysema  of  the  orbital  tissues  being  present 
or  not,  there  is  a  fractuYe  of  the  inner  iirbital  wall. 

Emphysema. — Emphysema  of  the  orbital  tissues  may  be 
produced  by  fractures,  causing  a  communication  between 
the  orbit  and  the  antrum  of  Highmore,  the  frontal  or  sphe- 
noidal sinuse-s,  the  ethmoidal  cells,  or  the  nasal  duct. 
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Injuries,  mustle  operations,  ami  foreign  Iwjdies  may  eause 
orbital  abscesses.  These  should  be  opened  by  exploratory 
punctures,  and  relief  will  l>e  given  even  though  no  pus  be 
found. 

Fractiu^s  of  the  orbital  walls  should  be  treated  according 
to  the  rules  of  surgery.  Detached  pieces  of  bone  must  be 
removed;  and  should  an  abscess  develop,  this  is  to  be  thoc- 
oughly  drained.  Emphjsema  of  the  orbital  tissue  usually 
terinmates  favorably  with  avoidance  of  sneezing  and  coughing 
and  application  of  a  light  bandage. 


DISEASES   OF  THE  ORBIT. 

Orbital  Cellulitis.— Orbital  cellulitis  is  an  acute,  subacute, 
or  chronic  inHamniation  of  the  fattj'  cellular  tissue,  and  may 
be  idiopathic  or  traumatic  in  origin. 

When  acute,  the  disease  presents  a  formidable  appearance. 
The  pain  in  the  orbit  is  excruciating.  There  are  fever, 
headache,  etiema  of  the  lids,  chemosis  of  the  ocular  conjunc- 
tiva, exophthalmos,  neuroretinitls,  ulceration  and  suppura- 
tion of  the  cornea,  and  panophthalmitis.  When  due  to 
erysipelas,  the  most  severe  symptoms  are  likely  to  develop. 
Thrombosis  of  the  orbital  veins  and  ca\ernous  sinus  may 
occur  in  the  course  of  an  orbital  cellulitis. 

Treatment. — The  treatment  depends  upon  the  severity 
of  the  symptoms.  Numerous  incisions  through  the  con- 
junctiva, or  through  the  lids  if  it  be  impossible  to  open 
them,  should  Ijc  made  to  relieve  the  tension  and  secure  drain- 
age. Irrigation  of  the  wound  with  bichlorid  of  mercury 
solution  (1  to  2{)(W}  should  be  made  from  time  to  time.  Hot 
applications  hasten  the  process.  If  complicated  by  abscess  of 
the  cornea  and  panophthalmitis,  e\'isceration  of  the  bulb  may 
be  required.  Enucleation  is  not  so  safe  as  evisceration  in 
these  cases,  since  cerebral  complications  are  more  likely  to 
occur  after  the  former. 

Periostitis. — Periostitis  is  due  In  injury,  cold,  foreign 
bodies,  or  syphilis. 

When  acute,  there  are  slight  fever,  great  pain,  tenderness 
on  pressure,  and  the  lids  are  red  and  swollen,     f'aries  or 
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necrosis  of  the  underlying  bone  may  result  after  a  time,  which 
can  be  ascertained  by  probing  the  fistulous  opening  which 
usually  occurs  through  the  lids. 

In  treating  this  condition  the  fistula  should  be  enlarged  if 
necessary,  and  the  dead  bone  removed.  The  wound  should 
be  kept  clean  and  open  to  favor  healthy  closure  from  the 
bottom.  Acute  periostitis  should  be  treated  as  an  orbital 
cellulitis  by  puncture  and  drainage. 

When  due  to  syphilis,  the  pain  is  greater  at  night.  For 
these  cases  anti syphilitic  treatment  should  be  instituted. 

Foreign  bodies  causing  periostitis  should  be  removed. 

Tenonitis. — Tenonitis,  or  inflammation  of  the  capsule  0/ 
Tenon,  may  be  of  idiopathic  or  traumatic  origin. 

The  upper  lid  is  swollen  and  edematous,  and  movement  of 
the  eyeball  is  painful.    Exophthalmos,  when  present,  is  slight. 

The  idiopathic  form  is  often  due  to  rheumatism  or  gout. 

Hot  fomentations  to  the  lids  and  antirheumatics  and  ano- 
dynes usually  bring  about  recovery. 

In  the  traumatic  form,  antiseptic  solutions  should  be  used 
to  cleanse  the  conjunctival  sac;  and  free  incisions  should  be 
made  as  soon  as  the  formation  of  pus  is  evident. 

Exopbtbalmic  Oolter.— Basedow's  or  Graves's  disease 
causes  more  or  less  exophthalmos  and  draws  attention  to  the 
eyes.  Enlargement  of  the  thyroid  gland,  tachycardia,  and 
protrusion  of  the  ejeball  are  the  cardinal  symptoms  of  the 
disease,  which  is  primarily  an  affection  of  the  nervous  system. 

When  the  cornea  suffers  from  inability  to  close  the  lids 
(lagophthalmos),  it  may  be  necessary  to  use  a  bandage  or 
perform  a  tarsorrhaphy,  whereby  the  lids  are  united  only  to 
such  an  extent  as  not  to  interfere  with  vision. 

Pulsating  Ezophtli&lmos. — Pulsating  exophthalmos  pre- 
sents the  following  symptoms:  protrusion  of  the  ej-eball, 
noises  audible  over  the  orbit,  and  pulsation  felt  on  the  e>'e- 
ball  and  about  the  orbit.  It  may  be  spontaneous  or  trau- 
matic. Most  of  these  cases  are  due  to  rupture  of  the  internal 
carotid  artery  in  the  cavernous  sinus. 

Treatment. — The  treatment  is  compression  of  the  c 
carotid  arterj;  and  if  done  without  result,  liga 
indicated. 
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THE  EYELIDS. 


The  ejelids  (Fig.  15)  co\'er  and  protect  the  eyeball. 

The  palpebral  fissure  Is  the  space  between  the  free  margins 
of  the  litis;  the  outer  angle  is  known  as  the  outer  canihits,  the 
inner  angle  as  the  iiinfr  raiithvu. 

The  upper  lid  is  larger  than  the  lower,  and  has  a  special 
muscle  to  raise  it,  the  temtor  pali)ebra  ^ujierwrix.  The  free 
margin  of  the  lid  has  an  outer  and  inner  lip.  The  outer 
lip  is  rounded  and  contains  two  or  three  rows  of  hairs,  known 
as  the  cilia.  The  inner  or  posterior  lip  contains  the  nioutb.s 
of  the  Meibomirm  filandx;  and  near  the  inner  canthus  the 
IncTivinl  imp'llfi,  at  the  summit  of  which  is  the  pimctum 
lacrlmale. 

From  without  inward  the  lids  are  composed  of  integument, 
subcutaneouH  areolar  tissue,  muscles,  fibrous  tissue  (known  as 
tarsal  cartilage).  Meibomian  glands,  and  conjunctiva. 

The  internment,  which  is  studded  with  fine,  downy  hairs, 
is  ver>'  thin,  and  because  of  the  loose  connection  with  the 
areolar  tissue  is  lax. 

The  subcutaneous  aredar  tissue  (cfrntaining  no  fat)  connects 
the  intcgunit'Dt  :iuii  muscle.  It  contains  hair  follicles  and 
Bweat  glands. 

The  fulluwing  mascles  are  in  the  lids;  the  paljiebral 
portion  of  the  orbicularis  pal[)ebrarum,  the  ciliary  muscle  of 
Hiolanus,  the  tensor  tarsi,  the  aponeurosis  of  the  levator 
palpebr^  superioris,  and  the  superior  and  inferior  palpebral 
muscles. 

The  orbicularis  palpebrarum  is  a  sphincter  muscle,  and  con- 
sists of  two  portions;  an  orbicular,  acting  for  the  most  part 
involuntarily;  and  a  palpebral,  subject  to  the  will.  When 
both  portions  act  together,  the  lids  are  brought  into  close 
contact,  as  occurs  in  photophobia.  The  palpebral  portion  i.t 
concerned  in  gently  closing  the  eyes.  It  is  supplied  by  the 
facial  nerve. 
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The  imisctes  of  Riolanus  is  that  small  part  of  the  orbicularis 
palpehrarum  between  the  Meibomian  glanriis  and  the  follicles 
of  the  cilia. 


Fio.   IS.^Upper  tid  in  iwiBittal 


The  tensor  tarsi,  or  llorner'n  imiacle,  is  that  portion  of  the 

orbicularis  palpebrarum  situated  at  the  inner  side  of  the 

'.  orbit  arising  from  the  crest  of  the  lacrimal  bone  and  adjoining 
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raws  tlie  eyelid  iiiwarH,  and  by 
Hcriniale  on  the  gliibe  facilitates 


surface  of  the  orbit.  It 
(■ompreasilig  the  puintiin 
the  drainafte  of  teurs. 

The  levator  palpebrm  superioris  is  the  antagonist  of  the 
orbicularis  palpebrarum,  for  it  raises  the  eyelid.  It  arises 
near  the  upper  margin  of  the  optic  foramen,  and  is  inserted 
by  a  broad  aponeurosis  into  the  anterior  surface  of  the  tarsal 
cartilage.    It  is  supplied  by  the  third  nerve. 

The  superior  palpebral  is  a  small  involuntary  muscle  com- 
posed of  miii-striiited  muscle  fibers.  It  arises  from  between 
the  fibers  of  tlie  levator  palpebne  superioris  just  before  it 
becomes  aponeurotic,  and  is  inserted  into  the  under  surface  of 
the  upper  margin  of  the  tarsal  cartilage. 

The  inferior  palpebral  muscle  arises  from  the  orbital  con- 
nective tissue.    They  are  supplied  by  the  sjinpathetic. 

The  tarsal  cartilages  are  two  plates  of  dense  fibrous  connec- 
tive tissue.  The  superior  is  of  semilunar  form  measuring 
about  one-half  inch  at  its  broadest  part  and  tapering  toward 
the  extremities.  The  lower  smaller  and  thinner  tarsal  carti- 
lage is  elliptical  in  form.  It  measures  (me-quurter  inch  at 
its  broadest  part.  The  outer  and  inner  extremities  of  each 
cartilage  are  held  to  the  margin  of  the  orbit  by  the  outer 
and  inner  canlbal  ligamenln.  The  inner  oanthal  ligament  is 
known  as  the  trvdti-pfilpebrarum. 

The  Meibomian  glands  are  imbedded  in  grooves  in  the  inner 
surfacT  <if  the  t;irs;il  cartilages.  There  are  from  -iO  to  35  in 
the  upper  lid  and  from  20  to  -iO  in  the  lower  lid.  They  cor- 
respond in  length  with  the  breadth  of  the  tarsal  cartilages, 
and  hence  those  of  the  upper  lid  are  the  longer.  A  Mei- 
bomian gland  consists  of  a  straight  tulw  with  a  blind  extrem- 
ity, into  which  small  secondary'  follicles  oi>en  These  sebace- 
ous glands  supply  a  secretion  which  prevents  adhesion  of  the 
lids.    The  infant  has  very  large  Meibomian  glands 

The  outer  lip  of  the  free  margin  of  the  lids  has  protruding 
from  it  two  or  three  rows  of  hairs,  the  ciha  Those  of  the 
upper  lid  cur\-e  upward  and  are  longer  than  those  of  the  lower 
lid,  which  curve  downward. 

Small  sebaceous  follicles  (the  glands  of  Zeiss),  and  modified 
sweat  glands  (known  as  Moll's  glands),  are  among  the  roots 
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of  the  cilia  which  lie  in  the  connective  tissue  between  the 
orbicularis  palpebrarum  and  the  tarsal  cartilage.  One  of 
Zeiss 's  glaiiib  o|)en3  into  each  hair  follicle,  and  the  secretion 
serves  to  lubricate  the  cilium.  The  mouths  of  Moll's  glands 
open  just  behind  the  cilia. 

MALFORMATIONS   AND  CONGENITAL  ANOMALIES. 

Coloboilia.~C<)lobniiiii  is  a  fissure  rif  the  lid;  it  may  he 
congenital  or  traumatic-.  The  upper  lid  is  more  often  the 
seat  of  the  congenital  form.  It  is  sometimes  as.sociated  with 
dermoid  growths  of  the  cornea  or  with  folnb<»mas  of  the  iris 
and  choroid. 

Treatment.^ — The  treatment  consists  in  freshening  the  edges 
and  stitching  them  together. 

Epic&ntlius.~Epicanthus  is  a  malformation  in  which  a 
crescentic  fold  of  skin  overlaps  the  inner  canthus.  This 
condition  is  often  associated  with  ptosis  and  strabismus. 

The  overlapping  skin  may  be  excised;  or  the  operation  of 
cutting  out  an  oval  piece  of  skin  from  the  bridge  of  the  nose, 
the  long  axis  being  vertical,  and  closing  the  wound  by  sutures 
improves  the  conditiim. 

Ectropion,  entropion,  ptosis,  distichiasis,  ablepharia  Ijtartial 
or  total),  blephaiophimosis,  symblepharon,  ankyloblepharon,  and 
cryptopbthalmos  may  Ik-  ciingciLitul. 

NEOPLASMS  (Benign). 

Xanthelasma.— Xanthelasma,  or  mnihoma,  has  been 
classified  with  neoplasms;  but  recent  researches  have  shown 
that  it  is  the  pnxiuct  of  the  degeneration  of  embrj'onically 
misplace!  muscle  fibers. 

Xanthelasma  cccjith  as  yellowish-white  patches  seldom 
raised  above  the  skin.  This  condition  is  most  often  found 
after  middle  age,  particularly  in  females.  The  patches 
generally  occur  on  the  upper  lid,  near  the  inner  canthus. 

Treatment.— The  treatment,  usually  desired  for  cosmetic 
effect,  is  excision. 

Molluscum  Contagiosum. — MoUuscnm  contagiosum  is  a 
small  round  tumor  affecting  the  sebaceous  glands.     It  may 
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attain  the  size  of  a  pea;  the  top  is  flatteiied,  and  in  the 
centre  is  a  dark  spot,  representing  the  aperture  of  a  follkle. 
It  is  not  fontagious,  as  was  once  thought. 

Treatment. — The  treatment  consists  in  evacuation  of  tlie 
cheesy  mass;  sometimes  it  is  necessarj'  to  excise  the  walls 
of  the  cavity  and  apply  a  strong  solution  of  silver  nitrate. 

Angioma. — A  netnis,  or  "mother's  mark,"  is  always  con- 
genital, and  may  cover  the  whole  lid.  When  small,  it  may 
be  suwessfully  treated  b>'  the  appHcation  of  caustics,  such  as 
aiitric  or  chmmic  acid,  or  by  the  actual  cautery. 

Telangiecta-nis  is  a  bright-red  patch  occurriuji  in  the  skin 
and  subcutaneous  tissue,  and  consists  of  enlarged  capillaries, 
arterioles,  an<!  \enules. 

Caserttims  angwma  is  a  vascular  tumor  c-omposed  of  anas- 
tomosing sinuses  with  a  framework  of  connective  tissue. 

These  tumors  are  often  encapsulated,  and  can  then  be 
enucleated.  When  extensive,  electrolj'sis  is  the  best  treat- 
ment. Multiple  punctures  with  the  electrolytic  needle  are 
made  around  the  base  of  the  tumor. 

Papillomas. — Papillomas  (due  to  hypertrophy  of  the 
papillie  of  the  skin)  should  always  be  removed,  since  they 
are  s<uneti[iifs  tin-  start LnK-i>'>int  of  epitheli^Hiias. 

Fibromas,  enchondromas,  mjncomas,  lipomas,  lymphangiomas, 
and  neurofibromas  but  rarely  occur  on  the  lids. 

NEOPLASMS  (MaUgnanJj. 

Epithelioma. — Epithelioma  begins  on  the  skin  usually  at 
the  border  of  the  Hd,  and  unless  excised  early,  invades  the 
bulb  and  even  the  orbit.  It  occurs  more  frequently  on  the 
eyelids  than  elsewhere,  it  commences  as  a  small  inflamed 
elevation,  whose  surface  bectimea  excoriated  and  secretes  a 
waterj"  or  bloody  liquid  which  forms  a  crust  or  scab.  This 
falls  off  from  time  to  time,  showing  an  indurated  ulcerated 
surface.  The  progress  of  the  ulceration  is  very  slow,  and 
pain  is  not  severe  unless  the  deeper  structures  lie  in- 
volved . 

When  thoroughly  removed  at  the  iM-ginning,  epitheliomas 
may  not  recur,  but  after  they  are  larpe  and  have  ulcerated,  an 
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operation  iis  not  satisfactory.  The  use  of  the  J-rays  and 
radium  have  in  some  cases  proved  beneficial,  and  electric 
desiccation  is  said  to  have  produced  cures. 

Rodent  ulcer  is  a  form  of  epithelioma  which  leaves  cica- 
tricial tissue  in  the  part  invaded.  The  ulcers  of  lupus  vul- 
garis and  secondary  syphilis  are  liable  to  be  confounded  with 
epithelioma. 

Epithelioma  is  a  disease  of  advanced  age;  syphilis,  of  youth 
or  middle  age.  Epithelioma  is  much  slower  in  progress  than 
s>-philis.  Lupus  commences  usually  before  puberty  and  is 
slower  in  progress  than  epithelioma. 

Sarcoma.— Sarcoma  of  the  ejelid  is  nearly  alwa\'s  second- 
ary. It  is  characterized  by  rapid  growth  and  early  recur- 
rence.    Thorough  removal  is  the  treatment. 

IHJUBIES  OF  THE  ETEUDS. 

The  eyelids  are  often  the  seat  of  inevied  or  lacerated 
wounds,  contusions,  burns,  and  scalds. 

Owing  to  the  laxity  of  the  skin,  edevia  and  ecchyviosis  of 
the  lids  may  be  considerable. 

As  the  result  of  injury  either  to  the  eyelid  itself  or  to  the 
orbit,  producing  periostitis  and  caries,  abscess  of  the  lid  is  not 
uncommon.  I'lcers  sometimes  occur,  the  result  of  scalds, 
bums,  or  contusions.  ,.\  irauntatic  coloboma  may  be  the 
result  of  a  vertical  wound  where  no  union  by  first  intention 
takes  place. 

Emphysema  of  the  lids  is  a  symptom  of  fracture  of  one  or 
more  bones  enteriTig  into  the  formation  of  tlie  orbit.  The 
source  of  the  air  pro<lucing  this  condition  is  from  the  frontal 
or  superior  maxillary  sinuses,  the  ethmoidal  cells,  or  the 
nasal  cavity.  When  b\-  reason  of  sneezing,  coughing,  or 
Wowing  the  nose  the  air  in  the  spaces  mentioned  is  under 
pressure,  air  is  forced  into  the  areolar  tissue  at  the  seat  of 
fracture. 

Edema  may  he  due  to  congestion  in  the  lids,  the  conjunc- 
tiva, or  tile  orbit,  and  is  often  an  exiircssion  of  diseases  of  the 
heart  and  kidneys.  When  the  swelling  is  excessive,  puncture 
an<l  application  of  pressure  n-lieve  the  condition, 
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Ecchyviosis  is  an  extravasation  of  blood  in  the  subcuta- 
neous tissue,  and  the  most  eommon  cause  is  contusion. 

Trafttment.— The  liest  treatment  immediatelj-  after  the 
injury  is  the  application  of  cold,  either  ice  or  iced  water. 
In  order  to  promote  absoriAkm,  the  application  of  heat  and 
a  firm  bandage  are  recommended. 

Abscess  is  usually  the  result  of  contusions,  although  spon- 
taneous ah.scesses  occasionallj  occur  in  scrofulous  or  poorly 
nourished  children.  The  application  of  heat  hastens  the 
process  and  a  horizontal  incision  is  indicated  to  evacuate 
the  pus. 

I'lcers  from  whatever  cause  should  be  treated  by  attention 
to  cleanliness  and  the  application  of  antiseptics. 

Since  emphysema  is  caused  largely  hy  blowing  the  nose,  the 
proper  conditions  being  present,  the  avoidance  of  this  act 
is  the  only  treatment. 

Wounds  should  be  treated  in  accordance  with  the  rules  of 
surgerj'. 

SKIN  DISEASES. 

The  eyelids  may  be  the  seat  of  many  skin  diseases,  but 
the  consideration  of  a  few  of  the  more  common  or  peculiar 
will  suffice, 

Kciema.— Eczema  is  the  most  common  of  the  skin  diseases. 
The  etiology  is  often  the  same  as  in  other  parts,  yet,  owing 
to  the  irritation  of  the  skin  by  the  tears,  either  as  the  result 
of  rubbing  with  the  hands  or  conjunctivitis,  lacrimal 
catarrh,  or  ectropion,  the  lower  lid  raaj-  become  affected. 
Inflammation,  itching,  and  moisture  make  the  diagnosis 
■    easy. 

Treatment. — The  treatment  varies  evidently  with  the 
cause.  For  simple  cases  the  application  of  Ilebra's  ointment 
(equal  parts  of  lead  plaster  and  vaseline),  zinc  salve,  or  a 
5  to  10  per  cent,  solution  of  silver  nitrate  is  the  usual  treat- 
ment. 

When  the  eczema  is  secondary  to  other  discuses,  the  neces- 
sary treatment  should  be  applied  to  them. 

Eiysipelss. — Er^si|jelas  of  the  eyelids  occurs  in  the  course 
of  facial  erysipelas,  and  the  superficial  form  is  without  danger. 
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The  phlegmonovs  tf/jie  tnaj'  involve  the  tupsule  of  Tenon 
and  the  deeper  tissues  of  the  orbit,  and  impair  or  destroy 
the  sight  from  optie  neuritis  or  atrophy.  A  meningitis  from 
extension  of  inflammation  along  the  optic-nen'e  sheath  is 
rare  and  is  usually  fatal. 

Treatment. — The  treatment  should  consist  in  local  applica- 
tions of  ichthyol,  guaiacol,  or  10  per  cent,  solution  of  silver 
nitrate  and  a  supporting  medication.  Tlie  success  of  the 
treatment  will  depend  largely  upon  the  strength  of  the 
patient, 

Herpes  Zoster  Ophttalniicus.— Herpes  zoster  ophthal- 
micus is  a  neuropathic  disease  characterized  by  the  formation 
of  vesicles  along  the  course  of  one  or  more  branches  of  the 
ophthalmic  nerve.  Neuralgia  and  fever  may  precede  the 
eruption,  which,  owing  to  the  attending  redness  and  swelling, 
simulates  erysipelas. 

The  administration  of  anwiynes  to  relie\'e  the  pain  and  the 
dusting  of  the  affected  parts  with  zinc  oxide  or  rice  flour  are 
indicated. 

MilianL — ^Milium  is  a  term  applie<]  to  concretions  of 
sebaceous  matter  about  the  siiie  of  a  millet-seed.  Simple 
expression  is  the  trpalment.  This  disease  ma\'  t)e  mistaken 
for  the  commencing  .stage  of  xanthela.sma  palpebrarum,  the 
distinguishing  features  of  which  are  the  clear  mellow  color, 
limitation  to  the  eyelids,  and  the  flat  end,  plate-like  arrange- 
ment of  the  lesions. 

Spontaneous  Ulcers. — Spontaneous  ulcers  of  the  lid  ma.y 
be  due  to  lupus,  syphilis,  or  scrofula. 

Treatment. — The  treatment  of  the  ulcer  of  lupus  consists 
in  the  use  of  the  curette  or  actual  cautery  and  the  application 
of  j--ra\-s.  The  syjihilitic  ulcer  Is  usually  a  late  manifestation 
of  syphilis,  and  should  l)e  diagnosed  early,  since  antis\philiti<r 
treatment  is  cfTective,  and  surgical  measures  superfluous 
and  even  dangerous.  The  scrofulous  ulcer  demands  con- 
stitutional AS  well  as  local  treatment. 

Inflammation  along  the  eiliarj'  margin,  Hephtiritii  cilliiri/', 
appears  in  two  forms:  s(|iiain(nis  and  ulcerative. 

Blepbaritis. — Blepharitis  Squamosa. — IMepliaritis  squamosa 
is  a  subacute  or  chronic  ilLsease  of  the  lionler  of  the  eyelid 
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characterized  by  the  formation  of  scales  and  exudation  of 
a  tenacious  secretion,  often  gluing  the  cilia  together.  On 
removal  of  the  scales  or  crusts  a  more  or  less  hjperemic 
surface  presents  itself,  and  often  several  lashes  arc  pulled 
out  in  the  process.  The  lashes,  however,  usually  grow 
again. 

Blepharitis  Ulcerosa. — Blepharitis  ulcerosa  dilfers  from  the 
squamous  form  in  that  the  inflammation  is  deeper,  the 
secretion  purulent,  and  the  loss  of  cilia  permanent.- 

Etiology. — Anemia,  scrofula,  eruptive  fevers,  neglect  of 
-  cleanliness,  exposure  tn  dust,  heat,  winds,  and  irritants 
produce  bilateral  disease.  Corneal  opacities,  a  high  degree 
of  hyjiermetropia  (causing  strain  of  accommodation),  and 
uncorrected  errors  of  refraction  are  exciting  causes.  Chronic 
catarrhal  con]"uncti\'itis,  phlyctenular  conjuncti\'itis,  tra- 
choma, and  epiphora  are  local  causes.  Wlien  epiphora  pro- 
duces blepharitis,  the  cause  should  be  ascertained,  whether 
increased  secretion  or  disease  of  the  lacrimal  canal  or  sac. 
Blepharitis  may  cause  a  chronic  catarrhal  conjunctivitis,  a 
stye,  loss  of  the  cilia,  tumefaction  along  the  i>order  of  the 
lids  (particularly  the  upper),  epiphora  from  e\'ersion  or 
narrowing  of  the  puncta,  trichiasis,  and  ectropion. 

TreiUment — This  depends  upon  the  cause.  WTien  coa- 
constitutional  treatment  is  needed,  the  iodide  of  iron, 
cod-liver  oil,  fresh  air,  milk-and-egg  diet,  and  baths  are 
indicated.  I^cal  applications  are  useful  only  after  thorough 
removal  of  the  scales  and  crusts.  This  is  best  accomplished 
by  soaking  the  lids  in  a  warm  alkaline  solution.  \  weak 
solution  of  peroxide  is  also  effective.  The  iids  being  cleaned, 
the  application  of  a  salve  containing  1  per  cent,  to  4  per 
cent,  of  the  yellow  oxide  of  mercury,  or  1  per  cent,  of  the 
white  precipitate,  effects  a  cure  in  simple  cases.  In  the 
ideerative  form,  besides  the  removal  of  crusts,  the  infected 
area  should  be  opened  and  the  cilia  involved  removed  by  the 
use  of  ciliary  forceps. 

Phthiriaais  may  be  mistaken  for  blepharitis;  but  the  eggs 
and  the  parasites  may  be  detected  by  close  examination. 
Mercurial  ointment  effects  a  cure. 
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DISEASES  OF  THE  GLANDS. 

Hordeolum. — An  external  stye  is  the  result  of  a  suppurative 
inflammation  of  one  of  Zeiss's  glands.  Swelling  and  redness 
occur  over  the  site  of  the  gland  and  increase  for  a  few  days. 
After  spontaneous  or  operati\'e  evacuation  of  the  contents 
all  inflammatory  symptoms  rapidly  subside. 

An  internal  stye  is  the  result  of  suppurative  inflammation 
of  a  Meibomian  gland.  Inasmuch  as  these  glands  are  larger 
than  those  of  Zeiss  and  are  imbedded  in  the  dense  fibers  of 
the  tarsus,  an  internal  stye  is  more  painful  and  lasts  ionKer 
than  an  externa!  one.  On  everting  the  lid  the  pus  ma.\-  be 
seen  through  the  conjunctiva. 

Etiology .^~St yes  occur  in  young  people,  particularly  the 
scrofulous  and  anemic.  Blepharitis  causes  a  stye  by  the 
presence  of  scales  and  crusts,  which  ser\'e  as  a  bed  for  germs 
which  easily  enter  the  glands.  The  swelling  of  the  margin 
of  the  lids  may  prevent  the  exit  of  the  accretion-of  the  glands. 
Errors  of  refraction,  and  strain  of  accommo<lation  may  be 
exciting  causes. 

Treatment. — Hot  applications  accelerate  the  ripening  of  the 
abscess  and  opening  by  free  incision  shortens  the  coiu'se  of  the 
trouble.  As  a  prophylactic  measure  treatment  of  an  existing 
blepharitis  is  imperative. 

Chaltuioii.— Chalazion  is  a  disease  of  the  Meibomian 
glands  characterized  by  its  chronicity,  and  the  formation  of  a 
tumor  which  causes  comparatively  little  incouvenience.  and 
finally  degenerates  into  granulation  tissue  and  pus.  It  is 
easilj'  differentiated  from  an  internal  stye,  which  runs  an 
acute  course,  is  painful,  and  suppurates. 

Chalazia  occur  more  frequently  in  adults  than  in  children. 
They  maj'  produce  some  deformity  and  irritate  the  e,\e  by 
reason  of  the  chafing  caused  in  winking. 

Tiflfttmeat. — .Small  chalazia  call  for  no  treatment;  large 
ones  should  be  removed.  The  incision  may  be  made  through 
the  skin,  conjunctiva,  or  margin  of  the  lid.  The  contents 
sliould  be  thoroughly  sciHtped  nut  with  a  chalazion  scoop 
and  the  walls  of  the  sac  scrajwd  or  dissected  out.  Thi- 
application  of  a  strong  solution  of  silver  nitrate  often  pro- 
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duces  adhesive  mflunimation  of  the  cyst  wall.  Tocainization 
may  be  sufficient  for  this  operation  but  the  injection  of  a 
weak  cocain  or  no\(>cain  solution  is  preferable. 

Cretaceous  Deposits.— Cretaceous  deposits  in  the  con- 
junctiva sometimes  cause  irritation.  After  cocainizatiou 
they  should  be  picked  out.  This  condition  is  known  as 
lithiasls  conjunctivje,  and  is  due  to  degeneration  of  the 
contents  ot  a  Meibomian  (;liind. 


ANOMALIES  OF  THE  ETELASHE3. 

Trichiasis. — Trichiasis  is  that  condition,  not  accompanied 
by  inversion  of  the  margin  of  the  lid,  in  which  the  cilia  are 
entirely  or  in  part  directed  inward  instead  of  outward. 
The  irritation  of  the  eyeball  causes  photophobia  and  lacri- 
mation.  Corneal  ulcers  and  opacities  may  also  occur  in 
consequence  of  mechanical  injury  to  the  cornea. 

Etiology. — The  most  common  cause  is  trachoma,  when  the 
trichiasis  is  often  complete — that  is,  involving  all  of  the  cilia. 
Partial  trichiasis,  in  which  only  some  of  the  cilia  are  directed 
backwani.  occurs  as  a  result  of  scars  due  to  blepharitis, 
stye,  injury,  or  operation. 

Distichiasis. — Distiehiasis  is  a  rare  and  generally  con- 
genital condition  in  which  an  otherwise  normal  lid  has  two 
rows  of  cilia,  one  directed  fonvard,  the  other  backward. 

Treatment. — WTien  only  several  cilia  are  directed  inward 
epilation  may  suffice.  As  this  does  not  destroy  the  follicle, 
epilation  must  be  repeated  from  time  to  time. 

The  radical  treatment  is  the  destruction  of  the  follicle  by 
eleclrolyxis.  The  jwsitive  pole  of  a  gah'anic  battery  (eight  to 
twenty  elements)  is  connected  with  a  flat  electrode,  the  nega- 
tive pole  with  the  needle.  The  needle  is  thru.st  into  the 
follicle  by  the  side  of  the  lash  and  the  flat  electrode  is  placed 
on  the  temple.  This  treatment  is  practicable  only  when  a 
few  of  the  cilia  turn  in.  The  painfulness  of  this  method 
militates  against  its  usefulness.  When  many  or  all  of  the 
cUia  are  directed  inward,  epilation  cannot  be  practised.  Here 
the  best  treatment  is  an  operation  to  remed\'  entropion. 
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AHOnULIES  OF  FOSITIOH  OF  THE  LIDS. 

EntropioQ. — Entropion  is  a  turning  in  of  a  lid.  It  may  be 
spasmodic  or  cicatricial. 

Spasmodic  Entropion. — Spasmodic  entropion  is  caused  by 
contraction  of  the  orbicularis  muscle,  Two  conditions  are 
necessary  to  produce  this  kind  of  entropion:  imperfect 
support  of  the  free  border  of  the  lid  and  excessive  relaxation 
of  the  skin. 

Etiohgy. — The  relaxation  of  the  skin  as  occurring  in  tlie 
aged,  the  absence  or  smalhiess  of  the  bulb,  an  eye  deeply 
set  in  the  orbit,  blepliarospasm,  blepharophimosis,  or  the 
use  of  a  bandage. 

Treatment. — Treatment  depends  upon  the  cause.  When 
produced  by  the  use  of  a  bandage,  its  discontinuance  is 
all  that  is  necessary.  If  the  bandage  be  indispensable,  the 
inversion  of  the  lower  lid  may  be  prevented  by  the  usft  of 
a  strip  of  adhesive  plaster,  one  end  of  which  should  be  stuck 
to  the  skin  over  the  edge  of  the  orbit.  The  use  of  an  artificial 
eye  p^e^■ents  entropion  when  caused  by  absence  of  the  bulb. 

ClCfttricial  Entropion,^ 'icatricial  entropion  is  caused  by 
cicatrical  shortening  of  the  conjunctiva  whereby  the  free 
border  of  the  lid  is  turned  inward. 

Etiology. — Trachoma,  diphtheritic  conjunctivitis,  and 
injuries  of  tlie  conjunctiva. 

The  operation  for  the  relief  of  entropion  will  be  considerecl 
in  the  section  on  Operations. 

Ectropion. — Ectropion  is  an  eversion  of  tlie  lid  whereby  a 
part  of  the  conjunctival  surface  is  exposed.  Eversion  of  the 
ptincta  occurs  in  consequence  of  the  eversion  of  the  margin 
of  the  lid,  and  hence  lacrimation  is  a  prominent  symptom. 
The  irritation  of  the  secretions  causes  redness  and  thicken- 
ing of  the  lid  margins  and  h>'pertrophy  of  the  conjunctiva. 
High  degrees  of  ectropion  produce  lagophthalmos,  which 
may  lead  to  corneal  disease. 

Etiology. ^ — The  etiology  of  ectropion  is  \arious.  It  may 
be  due  to  spasm  which  everts  the  margin  of  the  lid  when 
the  tarsal  portion  is  slightly  turned  from  the  e\Tball  and 
the  integument  is  tense.     Protrusion  of  the  eyeball  favors 
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spasmodic  pctropion.  Paralysis  of  the  orbicularis,  because 
(if  the  relaxed  citndition  of  the  lower  lid.  may  cause  paralytic 
ectropion.  In  old  age  the  loss  of  tone  of  the  orbicularis  and 
chronic  catarrh  of  the  conjuncti\-a  favor  senile  ectropion. 
When  scars  occur  in  the  integument  the  result  of  injury, 
operation,  burns,  and  the  like,  cicatricial  ectropion  results. 

Treatment. — In  apatmodic  ectropion  the  lids  should  be 
replaced  and  a  firm  Itantlage  applieni.  Paralysis  of  the  facial 
nerve  requires  the  use  of  electricity.  When  the  ectropion 
exists  in  high  degree,  surgical  means  are  neressary  to  give 
relief. 

Bymblepharon. — -Symblepharon  is  the  adhesion  of  the  pal- 
pebral to  the  ocular  conjunctiva  in  consequence  of  injuries 
causing  excoriation  or  .sloughing  of  the  opposing  surfaces. 
The  adhesion  may  be  complete,  in  which  case  the  cul-de-sac 
is  obliterated;  or  partial,  when  it  remains  free,  permitting 
the  passage  of  a  probe  under  the  bridge  of  tissue  along  the 
fornix  between  the  lid  and  bulb. 

Etiology. — Bums,  corrosion,  diphtheritic  conjunctivitis, 
trachoma,  operations,  and  ulcers  of  all  kinds  may  produce 
symblepharon. 

Treatment. — ^The  object  of  the  treatment  is  to  break  up 
the  adhesions  and  prevent  union  of  the  espo.sed  surfaces. 
This  can  l>e  accomplished  in  cases  of  partial  symblepharon, 
but  is  very  difficult  or  imptissible  in  complete  ones.  In  some 
cases  the  employment  of  skin  grafts  is  useful  but  the  failures 
are  many. 

Ankyloblepharon. — Ankyloblepharon  is  the  adhesion  of  the 
margins  of  the  lids,  the  canthi  not  being  involved. 

Etiology. — The  etiology  is  the  same  as  for  symblepharon, 
'which  generally  complicates  this  condition.  Two  opposing 
surfaces  being  denuded  by  reason  of  burns,  etc.,  may  become 
adherent. 

Treatment. — The  treatment  consists  in  permanent  separa- 
tion of  the  lid  margins  after  a  dividing  cut  has  been  made. 
The  success  of  the  treatment  will  depend  upon  the  extent 
of  the  sjTnblepharon  when  it  coexists. 

Lagophthalmos. — Lagophthalmos  is  a  condition  in  which 
the  lids  cannot  be  completely  closed.     It  may  be  due  to 
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shortness  of  the  lids,  wtropion,  paralysis  of  the  orbicularis, 
absence  of  corneal  rellex,  and  enlargement  or  protrusion  of 
the  bulb. 

Treatment.— The  treatment  depends  upon  the  cause. 
When  the  lagophthalmos  is  due  to  shortness  of  the  lids,  a 
canthoplasty  is  necessary.  Lagophthalmos  is  relie\ed  by  an 
operation  for  ectropion  when  this  causes  it.  Paralysis  of 
the  orbicularis,  which  is  supplied  by  the  facial  nerve,  may  be 
due  to  a  variety  of  causes,  such  as  injury  to  the  nerve, 
exposure  to  cold,  or  intracranial  diseases.  It  can  therefore 
not  always  be  treated.  When  the  lagophthalmos  is  only  a 
temporarj-  condition,  the  eye  should  be  bandaged  to  protect 
the  cornea  from  injurj-  and  irritation.  When,  however,  the 
condition  is  not  likely  to  yield  to  treatment,  a  taraorrhaphy 
should  be  performed  to  prevent  eertain  destruction  of  the 
eyeball. 

Blepharophiinosis. — Blepharophimosis  is  the  condition  in 
which  the  palpebral  fissure  is  shortened,  either  as  a  result  of 
contraction  of  the  lids  or  adhesion  of  the  opposing  margins 
of  the  lids  at  the  outer  canthus.  It  may  be  congenital, 
associated  or  not  with  ptosis  but  frequently  complicates 
trachoma.    A  canthoplasty  is  the  treatment. 

Blepharoclulasis. — Blepharochalasis  is  a  condition  common 
in  the  aged,  due  to  an  excess  of  lax  skin,  in  consequence  of 
which  n  fokl  hangs  down  in  case  of  the  upper  lid  below  tlie 
margin.    The  treatment  when  desired  is  excision. 


DISEASES  OF  THE  MUSCLES  OF  THE  LIDS. 

Spasjii  and  paralysii  of  the  orbicularis  frequentlj'  occur. 

Spasm,  or  blepharospasm,  as  it  is  called,  may  be  a  symptom 
of  many  ocular  diseases  in  which  there  is  irritation.  Refrac- 
tive errors,  foreign  bodies  in  the  conjunctival  sac,  trichiasis, 
or  whatever  disease  may  be  the  cause,  should  receive 
attention.  Blepharospasm  occurs  also  as  a  disease  of  itself. 
It  is  observed  in  hysterical  young  women,  and  also  in  old 
age,  when  the  lids  may  be  quite  closed  or  continually  winking. 
When  attempts  are  made  to  raise  the  upper  lid  there  is  con- 
siderable resistance,  which  differentiates  this  trouble  from 


ptosis.    AVheii  of  hysterica]  ()riKin,  blepharospasm  often  p 
away  without  treatiiieiit.     Iii  the  afjed  treatment  is  of  no 
use. 

Faralfsis  of  the  Orbicularis. — Paralysis  of  the  orbicularis 
is  due  to  a  lesion  of  the  facial  nerve;  this  is  more  often 
peripheral,  seldom  central.  Exposure  to  cold,  rheumatism, 
traumatism,  disease  of  the  middle  ear  or  temporal  bone. 
neoplasms,  and  syphilis  are  the  most  common  cavsts. 

^eatment. — The  electric  current  is  of  use  in  all  forms, 
in  conjunction  witli  the  special  treatment  that  may  be 
indicated.  The  eye  should  always  be  bandaged,  to  protect 
the  cornea,  in  severe  cases;  at  night  only  in  simple  cases. 
\\Tien  there  is  no  prospect  of  recover;'  a  tarsorrhaphy  should 
be  made  to  close  the  lids  partially. 

Ptosis. — Ptosis  is  a  paralysis  of  the  levator  palpebne 
superioris.  It  may  be  congenital,  when  it  is  usually  bilateral; 
or  acquired,  when  it  is  usually  unilateral.  The  upper  lid 
droops  more  or  less,  interfering  with  the  sight  when  the 
margin  of  the  lid  is  below  the  level  of  the  pupil.  Lesions 
involving  the  muscle  or  the  third  nerve  are  the  causes  of 
acquired  ptosis.  It  is  often  associated  with  paralysis  of  the 
ocular  muscles  supplied  by  the  third  nerve.  Ptosis  is  some- 
times .seen  in  the  paralytic  form  of  alcoholism. 

Treatment.— The  treatment  depends  upon  the  cause.  In 
some  cases  surgical  procedure  is  the  only  means  of  help. 

Sympalhic  plosin  is  due  to  involvement  of  the  sympathetic 
which  supplies  the  superior  papebral  or  Mueller's  muscle. 
Although  rarely  spontaneous,  it  was  occasionally  seen  after 
excision  of  the  superior  cervical  s^Tnpathetic  ganglion.  It  ia 
as.sociated  with  a  contracted  pupil. 


THE  LACRIMAL  APPARATUS. 


ANATOMY. 


[The  lacrimal  gland,  the  accessory  lacrimal  glands,  and 
the  tubular  acinous  glands  of  the  conjunctiva  constitute  the 
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xecTeliny  jnrl  of  the  lacrimal  apparatus;  the  lacrimal  canals, 
the  lacrimal  sac,  and  the  nasal  duct,  the  mnduding  part. 

The  lacrimal  sland,  which  secretes  the  tears,  is  ludgetl  in 
the  lacrimal  fossa  ujider  cover  of  the  external  angular 
process.  It  is  divTded  into  two  parts,  a  larger  (or  upper),  and 
a  lower,  the  accessory  gland.  The  secTetions  of  the  upper 
gland  pas3  through  the  ducts  of  the  accessory  gland  and 
finally  empty  into  from  seven  to  twelve  narrow  ducts  which 
pierce  the  outer  side  of  the  superior  fornix  of  tlie  conjunctiva. 


Fio.  16. — Tht^  larHmal  nppHratus  of  the  right  eye.     (Testut.) 


Only  a  small  amount  of  the  tears  is  secreted  by  the  lacrimal 
and  accessory  glands,  the  greater  part  coming  from  the 
Uiiniiar  acinmia  ghruh  of  the  conjunctiva.  The  lacrimal 
gland  can  accordingly  be  extirpated  without  evil  conse- 
quences, the  conjunctival  glands  supplying  secretions  suffi- 
cient to  moisten  the  surface  of  the  eyeball.  The  lacrimal 
gland  is  supplied  by  the  lacrimal  artery,  a  branch  of  the 
ophthalmic.  The  lacrimal  nerve,  a  branch  of  the  fifth,  and 
branches  of  the  sympatlietic  supply  the  gland, 

The  lacrimal  canals  collect  the  tears  when  excreted  to 
excess.     These  Iiegin  at  the  puncta  lacrimalia,  which  are 
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nppiisite  each  other  on  the  free  bonier  of  tlie  eyelids  near  tlie 
inner  caiitlms.  turning  toward  the  eyehidi,  and  lead  to  the 
Ucrimal  sac,  This  lies  hi  a  groove  at  the  lower  inner  imgle 
of  the  orbit,  and  gradually  merges  into  the  nasal  dnct,  which 
opens  into  the  inferior  meatus  about  one-lialf  inch  behind  the 
anterior  end  of  the  inferior  turbinal. 

The  lacrimal,  superior  masillary,  and  inferior  turbinated 
bones  form  the  bnny  canal  of  the  nasal  dnct,  which  is  hned, 
from  within  outward,  by  mucous  membrane,  a  layer  of  veins, 
and  a  fibrous  sheath.  Temporary  engorgement  of  the  veins 
may  interfere  with  the  passage  of  a  probe.  When  the  lacri- 
mal canals  and  nasal  duct  cannot  accommodate  the  excess 
of  tears  these  flow  over  the  lower  lid  and  down  the  check. 

CONGENITAL  MALFORMATIONS  OF  THE  LACRIMAL 
APPARATUS. 

The  lacrimal  glands  may  be  absent,  when  there  is  usually 
other  malformation,  as  anophthalmos  or  cryptophthalmos. 
When  children  do  not  shed  tears,  the  lacrimal  gland  may  he 
present,  but  the  tuhninr  gloiidn  of  the  conjunctiva  are  prob- 
ably absent. 

Dislocation  of  the  lacrimal  gland  is  sometimes  congenital, 
and  fistnlse  have  also  been  observed. 

The  lacrimal  canals  sometimes  fail  to  unite,  when  a  groove 
instead  of  a  canal  results. 

At  time't  the  canaliculi  are  but  partially  closed;  or  they 
may  be  wjintin;;. 

Atresia  of  the  puncta  may  be  congenital. 

A  fistula  of  tiie  lacrimal  sac  or  of  the  nasal  duct  is  a  rare 
occurrence,  but  stricture  of  the  latter  is  more  frequently 
observed. 

NEOPLASMS  OF  THE  LACRIMAL  APPARATUS. 

Tumors  of  the  lacrimal  gland  are  rare.  Adenomas,  myx- 
omas, myxosarcomas,  sarcomas,  epitheliomas,  cysts,  ilermoid 
tumor.'!,  and  angiomas  have  had  their  origin  in  the  gland. 

The  remo\'al  of  the  gland  should  be  performed  early  when 
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it  is  possilile  to  save  the  eye.    When  tlie  growth  has  invulve*] 
too  mucli  tissue,  enucleation  is  imperative. 

Polyps  have  been  met  with  in  the  lacrimal  canal,    They 
should  be  remo\'eil. 


INJURIES  or  THE  LACRIMAL  APPARATUS. 

Injuries  about  the  orbit  sometimes  pro<luce  a  fistula  of  the 
lacrimal  gland,  allowing  the  tears  to  escape  tlirough  the 
opening  in  the  integument.  The  fistula  should  be  brought 
into  communication  with  the  conjuncti\'al  sac,  after  which 
the  integument  may  be  freshened  and  the  external  opening 
closed. 

Dislocation  of  the  lacrimal  gland  may  be  due  to  trau- 
matism  or   may   occur   spontaneously. 

Wounds  inv(»lving  the  puncta,  the  lacrimal  canals,  and 
the  nasal  duct  may  produce  atresia  of  any  or  all  of  these 
parts.  The  possibility  of  restoring  the  function  depends  upon 
the  nature  of  the  injur;'. 

For  atresia  of  the  punctum,  a  dilator  should  be  frequently 
used  after  the  punctum  has  been  opened.  If  the  canaticnli 
are  closed,  It  is  neces-sarj-  to  open  them  with  a  canaliculus 
knife  and  pass  probes. 

In  cases  of  traumatic  stricture  of  the  nasal  tluct  it  may  be 
neces-sary  to  make  an  opening  with  a  knife  or  drill,  under 
general  anesthesia,  after  which  the  probe  should  be  frequentlj' 
used.    If  this  fails,  a  gold  cannula  is  of  great  service. 

DISEASES  OF  THE  LACRIMAL  APPARATUS. 

On  the  whole,  disease  of  the  lacrimal  gland  is  very  rare; 
disease  of  the  drainage  or  conducting  apparatus,  on  the  other 
hand,  is  quite  common. 

Dacryo-ftdenitis. — Dacryo-adenitis,  or  inflammation  of  the 
lacrimal  gland,  is  a  very  rare  disease.  For  an  acute  inflam- 
mation the  application  of  heat  and  an  incision  as  soon  as 
fluctuation  is  demonstrable  are  indicated.  Antisyphilitic 
or  antirheumatic  remedies  are  useful  in  the  treatment  of 
the  chronic  form  in  conjunction  with  local  stimulating 
applications. 
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DacryopB.— Dacryops  or  t-yst  of  the  lucrimal  gland,  is  the 
result  of  closure  of  one  or  more  of  tiie  excretory  ducts,  where- 
by the  retention  and  accumulation  of  secretion  produce  a. 
transparent  elastic  swelling. 

Treatment. — The  treatment  consists  in  establishing  a 
communication  l>etween  the  cyst  and  conjunctival  sac. 

CliaUcy  Concentratioiis. — Chalky  concentrations  some- 
times form  in  the  lacrimal  gland.  As  soon  as  they  cause 
irritation  they  should  be  removed. 

Lacrimal  Blennonhea.  —  Definition.  —  This  is  a  chronic 
disease  of  the  mucous  membrane  nf  the  canaliculi,  the 
lacrimal  sac,  and  nasal  duct. 

Etiolofj. — I'ncorrected  errors  of  refraction  may  cause 
simple  cases.  Exposure  to  ctild,  causing  a  conjunctivitis  or 
rhinitis,  is  also  an  etiological  factor  in  some  cases.  Hyper- 
trophic or  atrophic  rhinitis,  sj-philitic  or  tuberculous  ulcers 
and  tumors,  and  poK'ps  in  particular,  are  nasal  conditions 
which  may  lead  to  stenosis  and  inflammation  of  the  drainage- 
apparatus. 

Symptoms.— Because  of  the  swelling  of  this  mucous 
membrane  the  drainage  of  the  tears  is  interfered  with,  and 
accordinglj'  epiphora,  or  overflow  of  tears,  results.  In  light 
cases  this  may  be  the  only  sjTnptom. 

As  the  disease  progresses  a  utrirtvre  occurs  in  the  drainage 
apparatus,  in  consequence  of  which  the  lacrimal  sac  increases 
in  size  from  retention  of  secretion.  This  becomes  infected, 
and  soon  the  lacrimal  sac  on  pressure  empties  through  the 
canaliculi  a  mucopurulent  secretion. 

Complicationa.^ — Lacrimal  blennorrhea  often  causes  chronic 
conjunctivitis  from  irritation  of  the  mucous  membrane  by  the 
purulent  secretion,  and  idcerating  blepharitis  from  overflow  of 
tears.  Finally  this  disease  leads  to  eczema,  shortening  of  the 
lid,  and  entropion. 

Treatment. — The  treatment  depends  upon  tlie  cause. 
When  due  to  sj-philis,  the  appropriate  treatment  not  only 
relieves  lacrimal  disease,  but  prevents  caries  and  necrosis  of 
the  lacrimal  bone.  Nasal  diseases  should  receive  attention 
when  they  are  causative.  In  all  cases  the  patient  should  be 
instructed  to  press  out  frequently  the  purulent  secretion; 
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and  cleanliness  is  to  be  enjoined.  In  some  casein  the  passage 
of  the  probe  ac-complishes  a  cure  in  a  few  months;  but 
very  often  the  physician  is  not  justified  in  promising  much. 

For  passage  of  the  probe,  the  punctum  must  be  large 
enough  to  permit  its  introduction  into  the  canaliculua,  which 
must  also  in  turn  be  large  anougii  to  allow  the  passage  of  the 
probe  into  the  sac.  The  punctum  can  be  dilated  with  a 
pointed  probe;  the  canaliculus  must  sometimes  be  cut  before 
using  the  probe,  but  this  should  not  be  done  until  patient 
and  repeated  trials  fail.  .For  this  purpctse  a  canaliculus  knife 
is  pushed  through  the  canaliculus  until  the  resistance  of  the 
lacrimal  bone  is  felt,  when  the  cutting  edge  of  the  knife 
should  be  brought  upward  and  inward. 

The  lacrimal  springe  is  of  use  in  most  cases,  but  should 
never  be  used  immediately  after  any  cutting  operation,  for 
fear  of  producing  infiltration  of  the  tissues.  A  saturated 
solution  of  boric  acid  or  a  1  to  oOOO  solution  of  bichloride  is 
generally  used  in  the  lacrimal  syringe.  After  such  a  solution, 
has  been  used  for  a  time  it  is  well  to  substitute  1  to  5  grains 
of  zinc  sulphate  to  the  ounce.  Never  use  argyrol  or  other 
staining  solution,  as  infiltration  may  occur. 

DacryocystitiB. — Dacryocy.stitis  occurs  during  the  course 
of  a  lacrimal  blennorrhea.  The  lacrimal  sac  becomes  the  seat 
of  a  violent  inflammation,  which  manifests  itself  by  pain, 
redness,  and  swelling  of  the  lids.  The  constitutional  reaction 
is  at  times  great,  so  that  the- disease  may  be  confounded  with 
facial  erysipelas  by  the  inexperienced.  If  left  alone,  a  spon- 
taneous opening,  knoWn  as  a  lacrimal  fistula,  results. 

If  seen  at  the  beginning,  the  passage  of  a  probe  and  anti- 
septic injections  may  abort  the  disease;  but  when  a  lacrimal 
abscess  is  imminent  it  is  better  to  encourage  its  formation  by 
hot  applications.  When  ripe  an  incision  should  be  made  to 
evacuate  the  pus.  So  long  as  the  lacrimal  fistula  remains, 
the  danger  of  a  new  attack  of  dacryocystitis  is  nil.  After  the 
inflammatory  s'gns  have  subsided,  the  drainage-apparatus 
should  receive  attention,  and  the  fistula  should  not  be  allowed 
to  close  so  long  as  there  is  a  stricture  in  the  nasal  duct.  If 
the  nasal  duct  cannot  be  kept  open,  the  lacrimal  sac  should 
be  excised.    This  prevents  a  recurrence  of  tlie  dacrjncystitis; 
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and  as  removal  uf  tlif  lacriinal  saL-  removes  a  source  of  irri- 
tation, the  lacrimation  is  mucli  diminished  or  even  abolished. 
The  destruction  of  the  lacrimal  sac  should  be  undertaken 
in  syphilitic  or  strumous  patients  when  there  is  caries  of  the 
lacrimal  bone. 


THE  CONJUNCTIVA. 


ANATOMY. 

The  mucous  membrane  furmiiiK  the  inner  surface  of  tlie 
lids  and  the  nivcririj;  of  the  anterior  half  of  the  bulb  from 
the  equator  to  the  corneal  margin,  is  the  conjunctiTa  (Fig.  17). 

The  limbus  is  that  |iart  of  the  con- 
junctiva which  markM  the  corneal 
marji^  where  the  epithelial  layer  of 
the  conjunctiva  becomes  transparent 
and  begins  to  form  the  anterior  lajer 
of  the  cornea. 

The  conjunctiva  consists  of  pal- 
pebral and  ocular  parts,  which  are 
connected  by  intervening  folds,  each 
known  as  the  fornix. 

The  palpebral  conjuncUva  begins 
at  the  free  nuirfiin  of  the  Hd,  form- 
ing a  continuation  of  its  integument. 
It  is  also  Cfintinuous  with  the  lining 
membranes  of  the  Meibomian  glands 
firmly  unites  the  tarsal  cartilage  and  underlying  conjunctiva, 
which,  because  of  its  thinness,  makes  it  easy  to  see  the  out- 
line of  the  Meibomian  glands.  Disease  of  the  nasal  mucous 
membrane  sometimes  affects  the  conjimctiva,  since  the  hning 
membrane  of  the  lacrimal  canaliculi  and  sac  leading  to  the 
nasal  duct  is  a  conthiuation  of  the  conjunctiva. 

The  ocular  conjunctiva  is  that  part  loosely  connected  to 
the  bulb  by  connecti\e  tissue.  It  is  very  thin,  is  freely 
movable  over  the  bulb,  and  contains  no  glands  and  few 
papillce. 


Fig.  17. — t^agittBl  seutiun 
of  eye,  lihowiug  auperiur 
und  inferior  (ornices  of  the 
catijimctiva.     (Tentut.) 


Dense  cellular  tissue 
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The  crescentir  fitid  of  conjunctiva  at  the  inner  rantiiiis  h 
the  plica  aemilusaris,  in  which  rests  partly  the  c&nincula 
lacrim&lis.  This  contains  various  fflands  which  secrete  a 
whitish  substance  frequently  seen  at  the  inner  canthus. 

A  cul-de-sac  is  formed  in  the  up]KT  and  lower  lids  by  the 
reflection  of  the  c()rresponding  toniix.  The  xuperivr  cul-de-«ac 
is  tlie  deeper,  but  is  difficult  to  examine  without  a  double 
eversion  of  the  upper  lid.  Tlie  lower  is  easily  seen  on  request- 
ing the  patient  to  look  upward,  the  lower  lid  being  at  the 
same  time  held  down. 

The  fornix  is  the  thickest  part  of  the  conjunctiva,  and 
because  of  its  rich  blood  suppl.f  and  laxit.v  of  structure  takes 
on  (j^at  swelling  in  inflammations  of  the  conjunctiva.  The 
fornix  contains  lymphatic  follicles  and  accessory  lacrimal 
glands  (Krause's). 

The  nuperioT  cul-de-sac  contains  numerous  tubular  acinous 
glands,  the  secretion  of  which  is  similar  to  that  of  the  lacrimal 
gland.  It  is  from  this  source  that  the  e\e  is  constantly 
kept  moist,  the  lacrimal  gland  functioning  only  at  times,  sudi 
as  in  crying.  The  presence  of  the  lacrimal  gland  is  accord- 
ingly nut  \'ery  important. 

The  fornix,  because  of  its  elasticity  and  folds,  jiermits  the 
needful  motility  of  the  bulb. 

Function. — It  forms  the  smooth  inner  surface  of  the  Hd, 
and  its  glands  furnish  secretions  which  lubricate  the  parts, 
thus  facilitating  movements  of  the  lids  and  eyeball  without 
friction,  and  which  moisten  the  cornea,  thus  preserving  its 
clearness  and  integrity. 


CONGENITAL  ABNORMALITIES  OF  CONJUNCTIVA. 

Subconjunctival  fatty  growtlis,  nevi,  tumors  composed  of 
bone  tissue,  and  dermoid  tumors  may  be  congeiiitally  present 
in  the  conjunctiva. 

Dermoid  Tumors. — Dermoiil  tumors  most  frequently 
occur,  and  arc  often  associated  with  colobomas  of  the  iris 
and  the  choroid.  The  selerocorneal  junction  is  the  usual 
seat  of  these  growths,  and  the  cornea  is  more  or  less  in\-oIved. 

Treatment.— When,  for  cosmetic  reasons  or  inconvenience, 
the  patient  seeks  help,  the  treatment  is  removal. 
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NEOPLASMS  OF  THE  CONJUNCTITA. 

Granulomas  occur  in  the  wake  of  hettling  ^vounds  and 
injuries  of  the  conjunctiva.  Foreign  IxKiies  imbedded  in  the 
cul-de-sac  frequentlj'  cause  them. 

A  polypufl  resembles  a  granuloma,  whidi  can  be  dis- 
tinguished from  it  by  the  absen«!  of  the  epithelial  covering 
which  the  polyjtus  always  possesses.  Polj^pi  usually  occur 
on  the  caruncle. 

FapillomaB  often  .spring  from  the  carimcle,  but  may  also  be 
found  in  the  palpebral  conjunctiva. 

Treatment. — (Iranvhvias,  i>otyjii,  and  papillojiias  should 
bt  removed  and  the  stumps  cauterized  when  broad. 

Besides  theae,  cysts,  angiomas,  fibromas,  myxomas,  and 
osteomas  ot^cur  in  tlie  conjunctiva. 

Epitheliomas  ami  sarcomas  are  the  malignant  growths  which 
involve  the  conjunctiva.  They  occur  in  old  age,  and  unless 
radicall.\'  removed  in  the  earlier  stages  the  patient  succumbs. 
These  gniwths  usually'  spring  from  the  limbus  of  the  con- 
junctiva and  spread  over  both  cornea  and  conjunctiva. 

Treatment. ^^Vhen  these  malignant  growths  cannot  l>e 
thoroughly  removed  by  use  of  the  knife,  curette,  and  cautery, 
and  the  j-rajs,  radium  or  electrical  desiccation  are  without 
avail,  the  eye  should  be  enuckatcil,  even  though  vision  may 
not  be  afTectetl. 


INJUKIES  OF  THE  CONJUNCTIVA, 

Foreign  Bodies. — Dust,  cinders,  ashes,  and  small  particles 
of  similar  substances  often  lodge  on  the  ejeball,  and,  on 
winking,  are  carrieil  away,  only  to  become  again  lodged  in 
the  palpebral  conjunctiva  of  the  upper  lid,  usually  in  the 
subtarsal  fold.  The  pain,  which  is  sometimes  very  severe, 
is  due  to  the  chafing  of  the  cornea  by  the  foreign  body  during 
winking. 

Treatment.— On  everting  the  lid  the  foreign  bod\'  is  easily 
removed.  (>rcat  mischief  is  sometimes  done  by  the  patient, 
who,  at  the  suggestion  of  friends,  applies  raw  steak  or  poul- 
tices of  various  kinds,  producing  serious  infection. 
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Foreign  bodies  of  considerable  size  occasionally  lodge  in 
the  fornix,  and  may  remain  there  for  some  time  without 
inconvenience. 

Wonnds. — Wounds  of  the  conjunctiva  are  usually  attended 
with  ecchymosis.  They  should  be  treated  on  surgical 
principles. 

GoiTOSion  aDd  Bums.— Corrosion  and  burns  of  the  con- 
junctiva often  occur  as  the  result  of  contact  of  acids,  caustic 
alkalies  (lime),  steam,  hot  water,  molten  metal,  and  the  like. 

Sjmptonu. — Not  only  is  there  loss  of  conjunctival  tissue, 
but  also  frequently  symblepkaron,  which  more  or  less  inter- 
feres with  the  motility  of  the  eye.  The  impairment  of  sight 
depends  upon  the  severity  of  the  injury  to  the  cornea. 

Treatmeot. — The  tfjeatment  consists  in  removal  of  the 
corrosive  substance  as  soon  as  possible,  and  attempts  to 
neutralize  or  render  it  inert.  When  injury  is  due  to  caustic 
alkalies,  milk  instead  of  water  .should  be  used  t<»  flush  the 
conjunctival  sac.  Injury  due  to  lime  is  best  treated  first 
with  application  of  oil  and  then  with  instillations  of  a  satu- 
rated solution  of  cane-sugar. 

The  inflammalion/t  produce<l  by  burns  and  corrosion  are 
best  treated  with  cold  applications,  atropine,  and  the  bandage. 

In  sewrc  injuries  the  lids  should  frequently  be  lifted  fr«)m 
the  bulb,  in  order  to  prevent  adhesion  of  the  denuded 
surfaces  and  sterile  vaseline  freelj'  used  in  the  conjunctival 
sac. 

When  symbkpharon  does  occur,  an  operation  must  be  done 
to  relieve  to  some  extent  the  adhesions  which  pre\-ent  niotilitj- 
of  the  bulb. 

DISEASES  OF  THE  CONJUNCTIVA. 

Acute  Catarrhal  ConjonctiTitis.— Deflnition.— This  is  an- 
inflammation  of  the  conjunctiva  lasting  in  tnicompiicated 
cases  from  one  to  two  weeks. 

Its  exlenl  varies  with  the  severity  of  the  disease,  simple 
cases  involving  the  palpebral  conjunctiva  and  fornix;  severer 
ones,  the  conjunctiva  of  the  bulb  as  well.  There  is  hyperemia 
of  the  mucous  membrane  and  the  secretion  of  mucus  is 
increased. 
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Symptoms. — The  patient  complains  of  photophobia  and  the 
sensation  of  a  foreign  body  in  the  conjunctival  sac,  which  is 
produced  by  the  presence  of  stringy  mucus.  Burning  and 
itching  of  the  lids  occur,  but  there  is  no  great  pain  unless  the 
comea  and  iris  be  involved.  The  secretions  dry  upon  the 
edges  of  the  lid  during  the  night,  gluing  the  lids  together  in 
the  morning. 

Etiology.^The  usual  cause  is  bacterial  an<i  the  Koch- 
Weeks  bacillus  and  the  pneumococcus  are  important.  I^ss 
frequently  observed  are  the  diplobacilli  which  often  produce 
chronic  conjunctivitis,  the  influenza  bacilli,  the  pneumo- 
bacilli,  the  Bacteria  coH  and  the  streptococci.  The  Koch- 
Weeks  bacillus  is  highly  coritagi<^u»  and  frequently  becomes 
epidemic. 

TnaXmmiX.^Simple  ca«p.»  of  acute  catarrhal  conjtuictivitis 
require  only  attention  to  cleanliness.  .\  saturated  solution  of 
boric  acid  flushed  into  the  conjunctival  sac  every  twi>  or  three 
hours  is  all  that  is  necessary.  Simple  cases  are  sometimes  ■ 
transformed  into  complicated  one.''  by  injudicious  treatment. 
Mydriatics  and  cocaine  should  not  be  instilled;  and  bandages, 
poultices,  and  compresses  never  be  used.  Kye-strain  pre- 
disposes to  conjunctival  catarrh,  and  errors  of  refraction 
should  receive  attention  in  all  cases  apparently  not  in- 
fective. 

Severer  cases,  as  those  due  to  the  Koch-Weeks  l>acillus, 
are  best  treated  by  applications  of  a  2  per  cent,  silver  nitrate 
solution,  care  being  taken  that  the  solution  does  not  come  in 
contact  with  the  cornea.  This  treatment  should  be  carried 
out  daily,  besides  attention  to  cleanliness.  A  solution  of 
argyrol  (5  to  21)  per  cent.),'protargol  (2  to  10  per  cent.),  or 
silvol  (5  to  20  per  cent.)  may  be  employed  by  the  patient 
and  a  drop  in-stilled  three  times  daily  after  the  conjunctival 
sac  has  been  thoroughly  cleaned  b\-  the  use  of  any  mild  wash. 
The  pneumocoecus  infection  is  best  treated  by  the  instillation 
of  a  few  drops  of  a  1  per  cent,  solution  of  ethyl  hydrocuprein, 
hydrochloride  of  quinine.  .Several  drops  of  this  are  to  be 
instilled  three  times  daily. 

Chronic  Catarrhal  ConjunctiTitis. — This  is  ah  affection  of 
adults,  pyrticularly  in  old  age. 
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Symptoms. — The  patient  complains  of  \arious  sensations, 
such  as  tlrj'ness,  burning,  lacrimation.  and  fatigue  of  the 
eyes,  particularlj'  in  evenings:  and  it  will  be  notic-ed  that  the 
c-onjuhctiva  is  slightly  congeste<l,  the  lid  margins  thickened 
in  consequence  of  blepharitis,  and  a  small  amount  of  tenacious 
secretion  accumulates  at  the  inner  canthus.  The  secretion 
often  glues  the  lids  together  during  the  night. 

Treatment. — Treatment  of  tliis  very  frequent  disease 
demands  attention  to  errors  of  refraction,  the  general  health, 
and  regulation,  if  possible,  of  the  employment,  that  irritating 
influences  may  be  removed.  Existing  troubles  of  the  drainage 
apparatus  should  receive  the  proper  treatment;  and  ectro- 
pion, if  present,  should  be  remedied,  .\side  from  the  special 
treatment  which  the  particular  case  demands,  the  use  of 
mild  astringent  and  antiseptic  solutions  is  indicated.  When 
the  conjunctivitis  is  due  to  the  diplobacillus  of  Morax- 
.\xenfeid,  a  solution  of  the  snli>h;itc  of  zinc  (0.5  per  cent.) 
«-ill  hv  f..iin.l  ioi  ,-x(rlicnl  tvumA}  . 

Follicular  Conjunctivitis.  Etiology. — The  cause  of  the 
disease  is  uncertain;  but  the  fact  remains  that  follicnlar 
conjunctivitis  occurs  in  anemic  or  scrofulous  indi^'iduals  who 
often  have  refractive  errors. 

Dift^oeis, — The  diagnosis  between  this  and  irachonin  is 
particularly  important,  because  the  granules  look  like  those 
of  trachoma. 

Histologicall\',  both  are  seen  to  con.sist  of  adenoid  tissue; 
but  the  clinical  picture  of  the  diseases  is  very  different : 

Follicular  conjunctivitis  cxxiurs  in  childhood  and  jouth; 
trachoma  is  generally  a  disease  of  adult  life. 

Follicular  conjuncti\'itis  is  not  a  serious  trouble,  and  often 
terminates  without  consequences;  trachoma  is  a  serious 
disease,  which  often  leaves  sequelie  interfering  with  the  sight 
and  comfort  of  the  patient.  The  follicles  occur  on  the  surface 
of  the  palpebral  conjunctiva,  and  particularly"  in  the  fornix 
of  the  lower  lid,  and  are  easily  brought  into  view  on  eversion 
of  the  lids. 

Treatment. — The  granules  should  be  expressed  after  cocaini- 
ziition  with  the  aid  of  a  ciliary  force|js.  An  antiseptic  lotion 
should  then  be  used  for  a  few  days  and  refractive  errors 
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corrected,  roiistitiitinruil  treatment  is  generally  needed  and 
should  be  prciiiTil>ed . 

Gonorrheal  Conjunctivitis.— Definition.— This  is  an  in- 
fectious (iisea.se  due  to  the  presence  in  the  conjunctival  sac 
of  the  gonococrvs.  When  the  disease  occurs  in  adults,  it 
receives  the  name  blennorrhea  adultorum;  when  infection 
occurs  during  the  parturient  act  or  during  the  puerperal 
state,  the  newborn  infant  is  said  to  have  blennorrhea 
neonatorum, 

SymptomE. — The  sjTnptoms  are  first  those  of  an  acute 
catarrh;  but  in  a  day  or  two  violent  inflammation  manifests 
itself  by  causing  great  swelling  of  the  lids  and  conjunctiva. 
The  ocular  conjunctiva  is  swollen  to  the  conical  edge  (chemo- 
sis),  so  that  the  cornea  seems  sunken  or  depressed.  Whenever 
during  the  course  of  a  conjunctival  disea,se,  the  ocular  part 
shares  in  the  inflammation,  a  microscopic  examination  of 
the  secretions  should  be  made  to  determine  the  cause.  As 
soon  as  the  discharge  liecomes  free,  the  pain  and  heat  subside. 

Complications. — The  complication  to  be  feared  is  perfora- 
tion of  the  cornea,  which  may  be  due  to  the  macerating  effect 
of  the  discharge  <»r  to  interference  with  corneal  nutrition. 
Corneal  ulcerations  may  heal  without  having  pr«Htuced 
perforation,  but  the  vision  is  greatly  diminished  when  a 
central  opacity  remains. 

Incarceration  of  the  iris  in  the  corneal  opening  and  panoph- 
thalmitis do  occur  after  some  perforations. 

Treatment. — The  prerentivr  treatment  is  \-ery  satisfactory. 
A  drop  or  two  of  a  2  per  cent,  silver  nitrate  solution  in  the 
conjunctival  sac  of  each  eye  after  birth  of  the  child  reduces 
the  number  of  blennorrhea  neonatorum  cases.  In  all  cases 
precautions  should  be  taken  to  prevent  infection  of  the  other 
eye. 

The  treatment  of  both  forms  is  the  same,  although  the 
disease  in  adults  appears  more  severe.  If  seen  early,  wlien 
there  are  hyperemia,  pain,  and  heat  in  the  afl'ected  parts,  cold 
applications  by  iced  cloths  gWe  great  relief.  An  alM)rtive 
treatment  is  rarely  of  use,  and  may  be  detrimental.  \  2  per 
pent,  solution  of  silver  nitrate  hrnsheil  over  the  conjunctiva 
two  or  three  times  dailv  is  of  value  when  the  inflammation  is 
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not  se\'ere  and  discharge  slight.  When  the  swelhng  is  con- 
siderable and  the  discharge  excessive,  stronger  solutions  may 
be  employed.  The  cleanliness  of  the  conjunctival  sac  is  of- 
the  greatest  importance,  and  to  accomplish  this  a  bichloride 
solution  (I  to  10,(XX));  or  a  saturated  boric  acid  solution 
may  be  employed.  After  the  hxperemla  ha.s  subsided  the 
use  of  heat  instead  (»f  cold  will  l>c  found  of  service.  The 
periodical  application  of  heat  intreajses  the  ac-tivity  of  the 
circulatory  and  absorlwnt  systems,  and  would  hence  be  of 
great  value  to  keep  up  the  nutrition  of  the  cornea,  the  pre- 
servation of  which  is  the  end  of  treatment. 

Prognosis. — The  prognosis  depcn<ls  upon  the  physical 
conditioti  of  the  patient  and  implication  of  the  coniea. 

To  reliere  ike  pressure  on  the  cornea  a  canthotom\'  may  be 
made;  this  also  facilitates  treatment. 

When  the  cnriiea  is  perfiirafed,  the  use  of  iodoform  or  the 
tincture  of  iodine  in  the  oiH-ning  is  recommended. 

The  prolajm-d  iris  should  not  Iw  snipi>e(l  off.  ( 'leanliness 
should  Ix;  insistcil  on  as  Ix-fore  the  jierforation  and  atropine 
be  employed. 

The  aftrr-treatiiiciit  of  all  cases  consists  in  the  use  of  mild 
astringent  in.stillations  for  sonic  weeks. 

The  conjuiicti\'a  after  this  diseast-  is  suhject  to  other 
affections. 

Trachoma. — Definition. — This  is  a  chronic  disease  of  the 
conjunctiva,  i)robably  produced  by  a  germ.  The  <Hsease  is  a 
very  serious  one,  for  it  more  or  less  prejudices  the  efforts 
of  the  patient  to  make  a  living,  either  by  interfering  with 
vision  or  bj-  nec-c.ssitating  proiongfnl  treatment. 

Complications.^ — During  the  course  of  the  di.seasc,  pannus, 
corneal  ulcer,  and  iritis  are  fn-quent  complications;  and  the 
jxissible  sequela  are  dirfortion  of  the  lids,  symblcpharon. 
xerosis  of  the  conjunctiva,  and  ci>rneal  <ipacities. 

The  disease  api>e»rs  in  twoforms:  The  frnpillan/,  in  which 
elevations  are  formcii  on  the  surface  of  the  tarsal  conjunctiva, 
more  particularly  of  the  upper  lid;  and  the  uranular,  in 
which  granules  resembling  grains  of  boiled  sago  develop  in 
the  dec[HT  layer  uf  the  conjunctiva,  atTd-ting  the  fornix  more 
than  the  tarsal  part.     Hoth  forms  may  occur  at  thesninc  time, 
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Symptoms. ^The  conjunct i^■a  secretes  a  raiicopurulent 
secretion,  whicli  lhuscs  the  lids  to  stick  together;  and  the 
irritation  is  such  that  there  are  usually  lacrimatioii  and 
photophobia.  The  pain  may  be  considerable  wheu  pannus, 
corneal  ulceration,  and  iritis  complicate  the  disease.  The 
upper  lid  is  not  fully  opened  because  of  the  photophobia 
and  thickness  of  the  lid. 

The  constant  irritation  of  the  cornea  by  the  uneven  surface 
of  the  conjunctiva  frequently  causes  the  growth  of  a  net- 
work of  bloodvessels,  which  begins  at  the  periphery  and 
extends  to  the  centre  of  the  cornea:  this  is  pannus.  It 
produces  an  irregularity  in  the  surface  of  the  comea;  and, 
being  superficial,  can  easily  be  differentiated  from  deeper 
corneal  disease.  The  vessels,  moreover,  have  a  bright  red 
color  and  branch  like  the  limbs  of  a  tree. 

Ulceration  of  ike  comea  occasionally  complicates  trachoma, 
and  may  occur  with  or  without  pannu-s. 

Both  corneal  ulceration  and  pannus  may  cause  secnndary 
Iritis. 

Treatment  of  Trachoma.— Constitutional  treatment  and 
attention  to  cleanliness  are  of  the  greatest  importance.  The 
patient  should  be  instructed  to  flush  frequently  the  con- 
junctival sac  with  some  weak  antiseptic  solution.  The 
objects  of  the  treatment  are  to  reduce  the  conjunctival 
inflammation  and  the  hj-pertrophy.  Cleanliness  and  weak 
astringent  applications,  such  as  a  1  or  2  per  cent,  solution  of 
sih'er  nitrate,  are  of  use  when  the  secretion  is  abundant  and 
inflammation  severe.  Caustics,  friction,  and  surgical 
measures  maj-  be  employed  after  subsidence  of  the  inflam- 
mation. Cupric  sulphate  is  usually  emplojed  three  or  four 
times  weekly  as  a  caustic,  care  being  taken  that  the  cornea 
is  not  touched.  After  eversion  of  the  lids,  iixloform  gauze 
containing  an  excess  of  powdered  iodoform  or  boric  acid 
may  be  employed  to  rub  the  conjunctiva. 

Of  the  surgical  methods,  expression  of  the  granule  after 
incision  of  it  is  frequently  employed.  Expression  may  be 
accomplished  with  tlie  roller  forceps  or  by  pressing  the  con- 
junctival surface  of  the  lids  together  l>etweeii  the  thumb-nails. 
If  the  patient  has  a  unilateral  disease,  he  should  be  warned 
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of  the  danger  of  iiifection  to  the  otlier  eye.  Not  only  to  pre- 
vent infection  of  the  other  eye,  hut  to  prevent  the  infection 
of  other  indi\i<luals.  shoiili)  tlie  patient  be  carefii]. 

Treatment  of  Pannus.— This  affection  frequently  disappears 
during  the  treatment  which  is  directed  to  the  lids.  In  some 
obstinate  cases,  however,  other  measures  are  necessary.  An 
infusion  of  powdered  jequirity  bean  (15  to  30  grains  to  the 
ounce)  should  l)e  applied  in  such  cases  to  the  conjunctiva 
three  times  daily  for  several  days,  exciting  considerable 
inflammation,  after  subsidence  of  which  the  pannus  will  have 
disappeared.  Instead  of  an  infusion,  the  powderet!  bean 
in  the  quantitj'  of  a  grain  may  be  applied  to  the  conjunctiva. 

Treatment  of  Ulceration  of  the  Cornea. ^.Atropine  and  hot- 
water  fomentations  are  indicated.  ( 'opper  sulphate  applica- 
tions to  the  conjuncti\'a  and  the  bandage,  which  would  retain 
the  secretions,  are  contra-indicaieil.  Secondary  iritis  will  be 
relieved  by  the  application  of  heat  and  instillation  of  atropine. 

The  se(jvel(F  of  trachovia  alreadj'  mentioned  demand  special 
treatment.  An  operation  can  remove  the  irritation  of 
trichiasis  and  restore  the  normal  position  of  the  lid.  For 
xerosis,  emollient  instillations  relieve  the  dr>iiess  due  to 
absence  of  secretion.  Symblepharon  is  not  amenable  to 
treatment.  Corneal  opacities  may  be  partially  removed  by 
use  of  the  salve  of  the  yellow  oxide  of  merciir>'  or  a  ,^  per 
cent,  solution  of  dionin. 

Membranous  ConjunctiTitis.— Definition.— This  is  a  rare 
disease  characterized  by  the  formation  of  a  membrane  upon 
the  palpebral  conjunctiva  of  individuals  whose  general 
condition  is  poor. 

<  'linically  this  disease  appears  in  two  forms,  the  crouiynm 
and  the  tliplitheritic. 

Croupous  Conjunctivitis. — Symptonix. —Th\a  is  more  common 
than  the  diphtheritic,  and  may  be  mistaken  for  It, 

The  white  or  grayish  membrane  can  usually  Iw  removed 
without  much  force;  systemic  disturbance  is  slight;  pain  and 
swelling  of  the  lids  are  not  great:  and  the  lids  are  fairly 
pliable.  After  spontaneous  exfoliation  of  the  membrane  takes 
place,  a  purulent  infectious  discharge  develops  which  persists 
br  a  short  time. 
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Treatment.— The  treatment  shoiiiri  cfinsist  in  fold  applica- 
tions in  the  hyixremie  staj^is  and  the  use  tif  heat  as  soon  as 
detachment  of  the  meinlirane  begins.  A  0,5  to  I  per  cent, 
solution  of  silver  nitrate  should  be  applied  to  the  part  of 
conjunctiva  from  which  the  membrane  has  been  cast  off. 
Cleanliness  is  to  be  obser\"ed  in  alt  stages  of  the 
disease. 

Diphtheritic  Conjunctivitis. —  Siimiitoms.  —  This  may  lie 
a,ssociated  with  fauoial  or  nasal  diphtheria,  but  is  frequently 
,  obser\e<i  alone.  There  is  Renerally  considerable  constitu- 
tional disturbance,  and  the  picture  of  the  disease  is  that  of  an 
aggravated  form  of  croupous  conjunctivitis.  The  redm 
and  swelling  of  the  lids  are  extreme,  and  the  pain  ii 
manipulation  of  the  lids,  which  become  as  hard  as  a  board, 
rendering  eversion  an  impossibility.  The  ocular  conjunctiva 
may  become  li.vj>eremic  and  corneal  complications  are  likely 
to  occur. 

Treatment.— In  the  treatment  sustaining  measures  should 
be  prescribed.  When  the  presence  of  the  Klebs-LoefHer 
hacUlus  can  be  demonstrated,  antitoxin  suggests  itself. 
Attention  to  the  cleanliness  of  the  conjunctival  sac,  so  far 
as  it  does  not  necessitate  rude  handling  of  the  board-like 
lids,  should  be  enjoined.  Bichloride  solution  of  the  strength 
tolerated  by  the  patient  should  be  used  for  its  antiseptic 
eflect.  The  use  of  heat  should  be  faithfully  continued  in  order 
to  increa.'ie  the  nutrition  of  the  cornea  and  prevent  compli- 
cations which  indicate  the  use  of  atropine.  When  opposing 
surfaces  of  the  mucous  membrane  are  denuded,  the  lids 
should  be  frequently'  moved  over  the  surface  of  the  ball  to 
prevent  sjinblepharon.  \'aseline  may  be  employed  for  the 
same  purpose. 

Phlyctenular  Conjunctivitis.— Definition.— ^This  is  a  mani- 
festation of  scrofula,  tuberculosis,  aTiemia,  or  faulty  assimi- 
lation, especially  frequent  in  children. 

The  lesion  ja  a  cesicle,  which  is  seen  upon  the  ocular 
conjunctiva  or  under  the  epithelial  layer  of  the  cornea.    !n 
some  cases  it  seems  to  be  associated  with  nervous  derange- 
ment. 
The  disease  varies  in  severity  of  the  symptoms,  owing  to 
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different  susceptibilities  of  the  nervous  system  and  the  exist- 
ence or  not  of  pressure  by  the  exudate. 

In  some  cases  the  only  manifestation  is  a  slight  redness 
of  the  conjunctiva  about  the  vesicle,  producing  no  other 
sjTnptoms. 

On  the  other  hand,  lacrimation,  photophobia,  blepharo- 
spasm, ectropion,  eczema  of  the  cheek,  excoriation  and  ulcer- 
ation of  the  lower  lid,  and  corneal  ulcers  may  be  present. 

Many  patients,  if  left  alone,  bury  their  heads  in  pillows 
or  seek  dark  corners  to  avoid  the  light.  The  appetite  is 
usually  poor  or  capricious. 

Treatment. — The  treatment  depends  upon  the  severity  of 
the  SjTnptoms.  Constitutional  treatment  is  of  prime  impor- 
tance, hematics  being  indicated.  The  syrup  of  iodide  of  iron 
is  particularly  useful.  In  some  ca.ses  the  salicylates  are 
efficacious.  When  the  symptoms  are  severe,  a  thorough 
examination,  even  if  it  require  the  use  of  an  anesthetic,  should 
be  made  in  order  to  determine  the  presence  of  corneal  ulcers, 
which,  if  neglected,  might  end  disastrouly.  Blepharospasm 
yields  to  immersion  of  the  little  patient's  face  in  cold  water. 
The  use  of  lid  retractors  or  a  spring  speculum  for  several 
minutes  a  couple  of  times  daily  is  also  of  value.  E:rcoriations 
yield  to  cleansing  of  the  conjunctival  sac  and  the  application 
of  zinc  sah'e.  Finsvres  of  the  outer  canthus  heal  promptly 
after  use  of  the  silver  nitrate  in  strong  solution  or  in  stick 
form.  Ukeratioti  of  the  cornea  is  best  treated  by  cleansing  the 
infected  surface  and  cauterization  with  the  galvanic  cautery 
or  carlKilic  acid.  The  preliminary  instillation  of  cocaine  is 
sufficient  for  the  cauterization  when  the  patient  is  not 
intractable. 

The  antiseptic  effect  of  calomel  duste<l  in  small  quantity  in 
the  eyes;  or  of  a  salve  of  the  yellow  oxide  of  mercury  (1  grain 
to  the  dram)  rubbed  about  the  conjunctival  sac,  is  of  value. 
Atropine  should  be  employed  when  there  are  corneal  compli- 
cations. 

When  the  disease  is  very  obstinate,  change  of  climate  and 
correction  of  existing  refractive  errors  are  of  value.  In 
some  cases  attention  to  the  nasal  mucous  membranes  effects  a 
spee<ly  cure.   When  the  corneal  ulcers  are  superficial,  eserinc 
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might  he  tried  wlien  this  ctMiiplinitiiin  does  not  yield  after 
us(?  of  atriJ|>iiic. 

Vernal,  or  Spring  Catarrh. —Symptoms. — This  is  a  rather 
unconimoii  diai'jLsf.  appeariiitc  with  the  first  wami  days  of 
spring  and  lasting  until  fall,  characterized  by  circumcomeal 
hypertrophy  of  the  bulbar  conjunctiva,  and  granular  eleva- 
tions of  the  tarsal  portion.  The  conjunctiva  appears  uneven 
and  thickened  and  has  a  milky  appearance. 

Treatment. — The  treatment,  which  unfortunately  is  only 
palliative,  consists  in  mild  astringent  instillations  and  anti- 
septic lotions. 

Spedflc  Ulceration  of  the  Conjunctiva.— This  may  be  of 
tubercular  or  .iti]>hilitir  origin. 

Tuberculous  Ulcer.- '["he  tuberculous  ulcer  may  be  a  primary 
affection.  It  has  ragged  edges,  and  may  from  a  small 
beginning  involve  the  entire  conjunctiva  and  cornea.  In 
consequence  of  extensive  idceration  sjinbtepharon  may 
result.  Pain  is  not  present  unless  the  cornea  be  involved. 
Treatment  should  be  both  general  an<l  local.  Cleansing 
antiseptic  solutions  should  be  frequently  employed.  .Small 
ulcers  may  be  cauterized,  but  larger  ones  demand  milder 
treatment.  The  use  of  tuberculin  (from  tos  to  rVofa  milli- 
gram) in  some  cases  produces  almost  magical  results.  This 
mayl>e  injected  once  weekly  for  several  months  if  necessary. 

STphilitic  Ulcers. — Syphilitic  ulcers  ma.\'  represent  the 
primary  lesion,  in  which  case  the  induration  and  glandular 
involvement  make  the  diagnosis  easy.  When  the  ulcer  is 
soft,  recognition  is  not  so  easy.  Caustics  should  not  Ijc  used, 
but  the  antisypk'ditic  treatment  instituted. 

Xerosis  of  the  ConjunctiTa. — Symptoms. — This  disease  is 
characterized  by  drjness  and  hardness  of  the  mucous  mem- 
brane whereby  the  natural  secretions  are  materially  dimin- 
ished or  alwlished.  It  may  be  the  result  of  cicatricial 
changes  incident  to  trachoma,  traumatism,  or  diphtheritic 
conjunctivitis:  and  of  expo.snre  of  the  conjunctiva,  such  as 
occurs  in  ectropion  and  lagophthalmos.  It  may  also  he 
primary,  particularly  in  children  whose  health  is  of  the 
worst.  In  the.se  cases,  besides  the  drjness  and  accumulation 
of  mucus,  night-blindness  and  corneal  complications  occur. 


i 


n,g-,-«--.yG00glc 


74 


THE  rOXJUS'CTIVA 


Treatment. — When  the  general  health  is  at  fault,  tonics  and 
constitutional  treatment  may  improve  the  disease.  Infants 
usually  (lie  in  spitt;  of  all  treatment.  When  ilue  to  cieatricial 
changes,  tbe  use  of  emollients  is  palliative.  Cure  there  is 
none.  When  caused  by  ectropion  or  lagophthalmos,  opera- 
tive interference  is  of  value. 

Pteiyglum.  —  Definition.  —  Pterygium  is  a  triangular- 
shaped,  vascular  thickening  of  the  bulbar  conjunctiva,  which 
finally  invades  the  cornea,  occurring  usually  over  the  situation 
of  the  internal  rectus.  The  apex  or  head  of  the  pterygium 
is  near  or  upon  the  cornea,  the  ba.se  toward  either  the  inner  or 
the  outer  eanthus,  according  to  the  side  from  which  it  starts. 
A  pterygium  may  for  a  long  time  remain  stationary  or  grow 
untiUts  apex  covers  the  pupil,  interfering  seriously  with  vision. 
A  stationary  pterygium  is  thin,  pale  (Iwcause  it  is  not  very 
vascular),  and  tendinous  in  appearance.  When  progreiisive,  it 
is  thick  and  the  edges  alone  are  whitish  and  non-vascular. 

Etiology. — The  etiology  is  obscure,  but  irritation  seems 
to  lie  a  factor. 

Treatment. — A  progressive  pterygium  sliould  be  removed 
without  delay.  A  stationary  one  when  there  are  no  symptoms 
may  l)e  left  alone.  For  removal  of  the  pterygium  the  liga- 
ture, transplantation,  or  excision  may  be  employed.  When 
very  large,  so  that  after  excision  it  is  impossible  to  coapt 
the  edges  of  the  conjunctiva,  the  use  of  skin-grafts  is  of  value. 

SubconjunctivBl  Hemorrliage.^GtioloBy. — WTien  involv- 
ing the  bulbar  conjunctiva  particularly,  it  occurs  after  opera- 
tions such  as  tenotomies;  and  is  sometimes  a  manifestation 
of  c<mjunctival  disease.  During  the  course  of  whooping- 
cough  it  is  not  uncommon.  Sneezing  and  vomiting  as  well 
as  coughing  may  cause  it.  In  old  people,  in  whom  the  walls 
of  the  bloodvessels  have  degenerated,  rupture  may  occur, 
producing  subconjunctival  hemorrhage.  Fracture  at  the 
base  of  the  cranium  sometimes  permits  the  blood  to  find  its 
way  into  the  orbit,  thus  shomng  itself  under  the  conjunctiva. 

Treatment.— Treatment  is  given  more  to  satisfy  the  patient 
than  to  hasten  the  absorption.  Any  placebo  will  answer 
the  purpose.  In  the  aged,  if  the  blood-pressure  is  high,  the 
cause  should  be  ascertained  and  general  treatment  instituted. 


Chemosis. — (^'tieniosis,  or  rdrmit  itf  Ihe  conjiaidiea,  the 
iifiilar  part  purticiilnrly,  i-;  iiMially  aymptomatic.  In  severe 
inHaiiimatidiis  nf  tin'  liils  or  orbital  tissues,  (^laucuina,  con- 
junctivitis, iritis,  or  iriiiocyditia,  it  may  be  a  promioent 
symptom.  Idiopatliic  chemosis  does,  howe\'er,  occur, 
probably  resulting  from  a  disturbance  of  the  circulation. 
Chemosis  at  times  causes  an  elevation  of  the  conjunctiva 
around  the  cornea,  which  appears  sunken.  The  color  of  the 
thickened  conjunctiva  is  not  like  that  of  the  dark  ro!  extra\- 
asation  ob3cr\'c(l  in  subconjunctival  ecchymosis,  but  is  of  a 
pale  pink  or  yellow. 

Treatment. — To  relieve  the  edema,  punctures  or  incisions 
may  be  callefl  for  when  the  nutrition  of  the  cornea  is  inter- 
fered with.  Applications  of  hot  compresses  facilitate  the 
absorption  of  the  fluid. 


THE  SCLERA. 


ANATOMY. 

The  sclera  and  cornea  form  the  outer  coat  of  the  built,  the 
sclera  representing  the  posterior  fiv'e-sixths. 

The  optic  nerve  enters  the  posterior  part  through  a  perfora- 
tion known  as  the  foramen  sclera. 

The  external  scleral  surface,  which  is  smooth,  n-ith  the 
exception  of  the  insertions  of  the  recti  and  oblique  muscles,  is 
connected  to  the  ca]>siile  of  Tenmi  and  the  ocular  conpincHea. 

The  internal  scleral  surface  is  loosely  connected  to  the 
choroid  and  ciliary  bnilii  by  the  hmiiin  funea. 

The  outer  lasers  of  the  sclera  reinforce  the  outer  layers  of 
the  optic  nerve  sheaths. 

The  middle  tarers  of  the  sclera  cross  the  entrance  of  the 
optic  nerve,  forming  the  lamina  crihrona,  the  nimierous 
perforations  of  which  transmit  the  optic  nerve  fibers. 

Through  the  large  central  opening,  the  poms  opticus,  passes 
the  arteria  centrnlut  retlvfF. 
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The  cornea  and  sclera  are  similar  in  structure,  the  only 
difference  being  an  opacity  of  the  fibrous  connecti^■e  tissue  of 
the  sclera. 

The  sclera  receives  its  blood  supply  fnim  the  long,  short, 
and  anterior  ciliary  arteries.  The  anterior  ciliary  arteries 
pierce  the  sclera  a  short  distance  behind  the  corneal  margin. 
These  also  supply  the  iris  and  ciliary  body,  and  form  largely 
the  anterior  ciliary  zone. 

Inflammation  of  the  iris,  ciliary  body,  and  choroid  produces 
engorgement  of  this  zone,  and  hence  the  anterior  ciliu7  sone 
is  then  easily  seen  just  back  of  the  aclerocorneal  junction. 
Congestion  of  the  anterior  ciliary  zone  is  easily  diflferentiated 
from  that  of  the  ocular  conjunctiva  by  producing  pressure  of 
the  lid  on  the  bulb,'  when  the  conjunctival  congestion  tempo- 
rarily subsides,  while  the  other  remains  unchanged. 

Schlemm's  canal,  or  circiihis  remisiis,  is  a  sinus  situated  at 
the  sclerocomeal  junction  near  the  internal  surface  of  the 
sclera.  It  is  in  communication  with  the  anterior  chamber,  and 
empties  its  contents  Into  the  anterior  ciliary  and  scleral  veins. 
The  drainage  of  the  eye  is  etfccted  through  this  canal,  and 
hence  glaucoma  can  be  caused  by  conditions  which  interfere 
with  tiie  function  of  this  canal. 

Concenital  Pigmentation. — Congenital  pigmentation  of  the 
sclera  is  not  uncommon  and  might  be  mistaken  for  pigmented 
patches  of  the  conjunctiva. 

Neoplasms. — Neoplasms  of  the  sclera  are  very  rarely 
primary';  but  secondarj'  involvement  frequently  occurs. 
Fibromas,  sarcomas,  and  osteomas  primaril\'  occurring  in  the 
sclera  have,  however,  lieen  olwor\eii. 

INJURIES  OF  THE  SCLERA. 

Contosioiis. — Contasions  of  the  sclera  may  l>e  of  serious 
import  to  the  eye,  since  iiitra-ocular  complications  frequently 
coexist.  When  the  contusion  is  very  violent  an<l  the  elasticity 
of  the  eyeball  insufficient,  rupture  of  the  globe  results.  The 
lens  and  iris  may  be  expelled  when  the  conjuncti\'a  is  torn. 
Rupture  usually  occurs  at  the  inner  and  ujjper  margin  of  the 
cornea,  and  the  eye  is  generally  lost,  although  attempts  to 
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save  the  eye  may  at  first  seem  feasible.  Panuphthitlmitis 
frequeiitl\-  occurs,  and  at  times  it  is  necessary  to  enucleate 
the  injurei]  eye  when  pain  and  irritation  suggest  a  possibility 
of  sjinpathetic  inflammation. 

Boms. — Bm-ns  may  affect  the  sclera. 

Woimda. — Wninids  of  the  sclera  \-ary  in  kind  and  severity, 
but  are  \'er>-  serious  when  a  puncture  xa  made  by  any  uncleaTi 
agent. 

When  the  ciUury  body  is  injured  in  consequence  of  a  wound 
of  the  aclerocorneal  margin,  s.vmpathetic  inHammation  and 
iridocj'clitis  are  likely  to  occur.  The  danger  of  the  Injury 
is  increased  in  all  cases  when  the  retina,  choroid,  or  vUremis 
is  involvefl. 

Foreign  Bodies.— Foreign  btMlies  seldom  lodge  in  the 
sclera:  they  either  rebound  fr<tm  the  eye  or  pass  through  the 
globe.  Foreign  bo<lieM  in  the  eye  are  always  a  menac-e,  and 
should,  if  possible,  l)e  removed.  Particles  of  iron  or  steel 
may  occasionally  be  removed  by  the  use  of  an  electromagnet, 
and  the  attempt  should  be  made,  if  there  is  any  possibility 
of  saving  the  eye.  Very  often  it  is  an  act  of  charity  to 
enucleate  au  eye  containing  a  fttreign  body,  since  the  patient 
is  thereby  spare<l  great  suffering  and  the  possible  loaa  of  the 
uninJHre<l  eye  from  sympathetic  prwesses. 


DISEASES  OF  THE  SCLERA. 

Epjacleritis. —Etiology.— The  cause  of  ei>isderitis  pmbably 
lies  in  the  tendency  to  gout  or  rheumatism  or  the  existence 
of  syphilis  or  tulierculosis,  and  when  this  has  been  determined, 
the  proper  treatment  should  be  instituted. 

Symptoms. — This  is  a  chronic  disease  with  a  tendency  to 
recurrence  affecting  the  external  layer  of  the  sclera  in  such  a 
way  that  a  sharply  limited  elevation  near  the  limbus  develops. 
This  is  not  movable,  and  pressure  over  the  surface  does  not 
cause  the  complete  emptying  of  the  bloodves,sels  seen  in  con- 
junctival congestion.  The  portion  of  the  conjunctiva  over  the 
affected  area  is  somewhat  congesteil,  but  there  is  little  or  no 
discharge.  l.acrimation,  photophobia,  and  pain  sometimes 
of  a  severe  type  are  the  prominent  sjniptums. 
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Di&fnosia. — It   may   be   iiiistaki'ii   for   phlyctenular  con- 
iunctivitis  at  the  beginning;  but  the  fact  that  it  is  a  disease  1 
of   adults   nuirc   particularly,   whereas   children    are   more   , 
often  subject  to  phljctenuiar  trttubles,  should  be  kept  in 
mind. 

Local  Treatment. — Local  treatment  consists  of  s<^^rificatiDn 
at  its  incipienc>-,  and  the  use  of  dry  heat  and  atropine. 
Subconjunctival  injection  of  a  normal  salt  or  bichloride 
solution  (I  to  HXH))  is  of  use  in  some  cases, 

Scleiitis. — Scleritis  is  a  chronic  disease  in  which  the 
deeper  layer  of  the  sclera  is  involved,  in  consequence  of  which 
the  ciliary  body,  iris,  choroid,  and  cornea  are  likely  to 
become  secondarily'  affected. 

A  thickening  of  the  sclera  takes  place  at  the  site  of  the 
inflammation,  and  after  the  disease  has  run  a  tedious  course, 
absorption  of  the  exudate  takes  place,  leaving  the  sclera 
much  thinned,  so  that  when  the  intra-ocular  tension  is 
increased  a  bulging,  or  staphyloma,  as  it  is  termed,  results. 

Etiology. — The  causes  of  scleritis  are  imcertain,  yet  mani- 
festations of  sj'philis,  rheumatism,  gout,  or  tuberculosis  are 
frequently  evident.  Females  are  more  frequently  affected 
than  males,  and  menstrual  difficulties  may  have  some 
causal  influence. 

Complications. — Scleritis  may  cause  opacities  of  the  cornea, 
seclusio  pnpillip  (complete  circular  adhesion  of  the  iris  to  the 
lens),  opacity  of  the  lens  or  vitreous,  myopia,  and  secondary 
glaucoma. 

Treatment.— The  treatment  consists  iji  attention  to  the 
general  health  and  local  application  of  hot  cloths.  Rest  is 
absolutely  necessary  in  some  cases,  and  the  use  of  atropine  is 
indicated  in  ciliary  and  iritic  complications.  An  iridectomy 
is  indicated  when  there  is  no  communication  between  the 
anterior  and  posterior  chaml>ers,  in  order  to  prevent  secondary 
glaucoma.  The  operation  should  not  be  undertaken  until 
inflammatory  manifestations  have  subside^l. 

Ectasia. — Partial  ectasia  of  the  sclera  is  n  bulging  due  to 
thinning,  increa.se  of  intra-4x-ular  pressure,  or  the  combination 
of  these  conditions,  and  may  occur  at  the  anterior  part  of 
the  globe,  the  equator,  or  the  posterior  part. 
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Complete  ectasia  involves  the  whole  eyeball,  and  is  either 
congenital  or  occurs  in  injancy. 

When  cimgenital,  the  filtration  angle  is  either  absent  or 
reduced  in  size  because  of  adhesion  of  the  iris  and  the  cornea; 
and  the  sclera,  being  elastic  in  infancy,  yields  to  the  increased 
pressure  induced  by  the  interference  with  the  drainage 
through  Schlemm's  canal. 

An  anterior  ectasia  or  staphyloma  in\'olves  either  the  sclera 
covering  the  ciliary  l»ody  {rlliar;/  xla/ihyhma)  or  that  imme- 
diately in  front  of  it  (alaiihyliimii  inlerrahrc).  The  cornea 
Is  always  more  or  Ics^  di-sphiccd. 

Posterior  staphyloma  may  be  due  to  posterior  sclerochoroid- 
itis.  AVhcii  c(inj;enital  it  causes  a  malignant  form  of  myopia. 
Myopia  of  hij;h  degree— more  than  10  D. — is  also  associated 
with  a  ptwterior  staph \loma. 

The  treatment  of  anterior  or  equatorial  ectasia  is  an  iri- 
fiectomy.  Pain  and  cosmetic  reasons  demand  an  enucleation 
when  other  means  of  help  fail. 

Pmteriiir  .^taphyinmas  are  not  amenable  to  treatment,  but 
the  c<iexisting  myopia  should  lie  corrected. 

Complete  ectasia,  which  is  known  as  kyJropkfhahnus  or 
hnpblhnimii-i,  is  sometimes  progressive,  so  that  the  eyeball 
asHimies  enormmis  (limensions,  and  the  sight  is  lost. 

Treatment.— Treatment  is  of  no  avail  in  such  a  case,  and 
when  the  condition  is  stationary,  interference  is  not  necessary. 


THE  CORNEA. 

ANATOMY. 

The  cornea  and  sclerotic  represent  tlie  fibrous  envelope  of  the 
eye  (Plate  II).  The  cornea  forma  the  anterior  transparent 
one-sixth,  tlie  sclerotic,  the  posterior  five-sixths  of  the  eyeball. 
There  is  no  abrupt  line  of  demarcation  between  them.  The 
cornea  lies  in  the  sclera,  which  externally  slightly  overlaps  its 
tnar^n.  The  cornea  is  ellipsoidal  in  shape,  the  horizontal 
dtsmeter  being  slightly  longer  than  vertical. 
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The  cornea  is  divided  into  five  layers,  from  without  inward, 
as  follows:  (1)  epithelial  layers;  (2)  anterior  limiting  mem- 
brane, or  membrane  of  Bon^nan;  (}i),  true  corneal  substance; 

(4)  the  posterior  limiting  membrane,  or  elastic  lamina;  and 

(5)  the  en<lothelial  layer. 

The  epithelial  layer  consists  of  three  kinds  of  epithelial  cells, 
squamous  externall\-,  then  p(il\hedral,  and  columnar  inter- 
nally. 

The  membrane  of  Bowman  is  a  fibrillate  dense  layer  which 
is  like  the  corneal  layer  proi>er,  except  that  it  contains  no 
corneal  corpuscles. 

The  true  corneal  substance  constitutes  the  larger  part  of  the 
cornea  and  is  one-twentj'-fifth  of  an  inch  in  thickness.  It 
consists  of  a  gniiiiiil  siihuUnice,  made  up  of  lamelW  which  cross 
each  other  at  different  angles,  united  by  an  interfibrillar 
cement  subniance;  and  of  nirnenl  enrpuKchu,  which  occupy  the 
space  between  the  lamellie. 

The  interlamcllar  .ii>ace/i  aw  connected  with  otie  another  by 
narrow  canals. 

'Vhe  posterior  limiting  membrane,  or  Dcsccmet's,  is  a  thin 
membrane  intimately  t-oiuiected  to  the  posterior  surface  of  the 
true  corneal  sul>staii<-<'.  It  is  the  toughest  of  the  corneal 
layers,  and  is  quite  brittle.  It  is  coiitiiiiious  with  the  pecti- 
nate ligament  of  the  iris  at  its  margin. 

The  endothelial  layer  is  a  single  stratum  of  polygonal 
flattened  cells  which  lines  the  internal  surface  of  the  posterior 
limiting  membrane. 

The  long  and  short  ciliary  nerves  di\'i<h'  into  about  forty 
branches,  which  pierce  the  sclera  to  enter  the  cornea  ut  its 
periphery. 

The  cornea  has  no  blo(KlveH.sels,  but  is  excee<iinglj'  rich  in 
nerves,  which  do  not  interfere  with  its  transimrency,  l)ecause 
they  have  no  sheaths.  The  ner^■es  form  two  networks:  the 
one  supplying  the  membrane  of  Itowninn  and  the  external 
epithelial  layer;  the  crther  the  posterior  layers  of  the  cornea. 
The  anterior  denser  network  is  situated  just  liehind  liowmiin's 
membrane,  the  jiasterior  delicate  network  is  just  in  front  of 
Pescemefs  membrane. 

The  cornea  gets  its  blood  supply  from  e))iscleral  branches  of 
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the  anterior  ciliary  arteries  and  from  the  lacrimal  and  iiifra- 
trochlear  arteries  which  supply  the  conjunctiva.  These 
divide  into  a  capillary  network  in  the  true  corneal  substance 
at  the  jjeriphery  of  the  cornea,  and  the  nutrient  material 
passes  through  the  canaUf'ular  l>-mph  system  to  all  parts  of 
the  cornea. 

The  cornea  has  a  greater  refractive  power  than  any  other 
part  of  the  dioptric  sjstem  uf  the  eye,  and  hence  claims  great 
attention  in  correction  of  refractive  errors.  The  index  of 
refraction  of  the  cornea  is  l..'i523. 

CONGENITAL  ABNORMAUTIES  OF  THE  CORNEA. 

Macrocomea. — Macrownica  is  a  conditio]]  i]]  which  tlie 
cornea  is  t']ilarj;ed,  occurring  i]i  buphthahnos. 

Sfficrocomea. — Microcornea    is   a   small    cor]n 
usually  seen  in  micruphtlialmic  eyes. 

Opacities. — Opacities  of  the  cornea  may  be  congenital  and 
vary  in  size  and  intensity.  Complete  opacities  are  more 
often  associated  with  buphthalmos.  although  they  do  some- 
times occur  in  micix^>phtliftlmic  ejes.  Partial  opacities  show 
great  variatioiis  of  she  and  degree. 

Conical  Cornea. — (_'oiiical  cornea,  or  keratocouM,  may  be 
congenital,  although  its  development  sometimes  extends 
over  many  years.  The  cornea  protru<les  and  is  conical  in 
shape,  the  apex  being  usually  the  thinnest  part  and  subject 
to  opacity.  The  increa.sed  length  of  its  axes  i^iiders  the  eye 
myopic,  and  the  irregular  cur\'ature  of  the  cornea  produces 
astigmatism. 

Examined  with  the  ophthahumcope,  one  observes  a  central 
red  reflex  which  is  surrounded  by  u  circular  shadow.  Trml- 
ment  is  of  little  use. 

Dermoid  Growths. — Dermoid  gi^jwths  of  the  cornea  are 
invariably  congenital  and  involve  more  or  le.ss  of  the  ocular 
conjunctiva.  They  are  usually  associated  with  a  coloboma 
of  the  lid  or  other  anomaly. 

When  they  irritate  the  eye,  their  removal  is  necessar>-. 
This  should  Ije  thoroughly  done  and  the  conjunctiva  brought 
over  the  denuded  conjunctival  surface.     Where  too  much 
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conjunctiva  lias  Ijccii  removed,  skin-grafts  may  be  employed 
as  in  treating  verj'  large  pterygia. 

Neopl&sms. — Neoplasms  rarely  occur  primarily  in  the 
cornea.  Carcinomas  and  sarcomas  starting  in  the  limbus  of 
the  conjunctiva  Invade  tlie  cornea  secondarily. 

INJUBIES  OF  THE  CORNEA. 

Forevn  Bodies.-  -Foreign  bodies  of  endless  variety  may 
l(Hlge  ui)on  or  in  tlie  cornea.  After  ctx-ainizing  the  eye  these 
should  be  removed.  When  .iiiperficinl,  the  spud  b  the  best 
instnuncnt;  when  deep,  the  needle  is  l)est  suited  to  the 
case.  • 

When  there  is  danger  of  pushing  the  foreign  body  into 
the  anterior  chaniticr,  the  lids  should  be  kept  open  by  a 
speeuhmi,  the  eyebalf  held  by  a  fixation  fon-e])s,  and  a  Beer 
cataract  knife  pushed  throngh  the  cornea  l)ehind  the  foreign 
b(«ly,  AVith  this  as  a  guanl,  attcni])ts  at  removal  may  be 
»afel>'  nuidc. 

A  mild  antisei>tic  wash  is  useful  in  most  casi-s  after  removal 
of  the  foreign  biwly,  and  occasionally,  when  there  is  consider- 
able reaction,  atropine  nuiy  i>e  necessary  to  rest  the  eye. 

Injuries  of  the  cornea  of  whatever  kind  arc  serious  accord- 
ing to  their  <lej»th  and  locution.  When  only  the  epithelial 
layer  is  involved,  no  scar  residts,  whi<h  does  occur  when  the 
subsantiii  projtria  is  injured.  .V  central  injury  producing  a 
(.■entral  opacity  im])airs  the  sight  according  to  its  intensity. 

Contusion.  -Contusion  of  the  cornea  results  in  a  loss  of 
cpitheliimi,  whicli  aftei-  a  few  da\s'  rest  is  regenerated. 

Wounds.—  Pi-iirtnitiiiij  woiiiulu  of  the  otriiea  are  serious 
aciiinling  to  the  liication  and  complications.  Wounds  at  the 
sclerocorneal  junction.  fn»m  jxtssible  injury  to  the  ciliary 
biMly,  leadhig  tu  sympathetic  trouble  and  prolapse  of  the  Iris, 
are  very  dangerous. 

Traumatic  cataract,  dislocation  of  the  lens,  prolajisc  of  the 
iris  or  vitreous,  or  a  i-oincidcnt  injury  of  the  chomid  and 
retina  may  complicate  a  c(»rncal  wound. 

When  infected,  the  danger  of  corneal  wounds  is  increased, 
so  that  the  outcome  may  be  a  panophthalmitis. 
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Treatment  of  Injuries. — In  simple  wounds  cleanliness  is  all 
that  is  necessary.  When  there  is  danger  of  iritis,  -atropine 
should  be  used.    .\  prolapsed  iris  should  lie  snipped  off. 

Foreign  bodies  penetratiiiK  the  eyeball  more  frequently  pEtss 
through  the  cornea  than  the  st-lera.  The  wound  can  be  seen 
by  oblique  illumination.  Theobjeet  may  remain  in  the  ante- 
rior chamber,  become  imbedded  in  the  lens  with  or  without 
wounding  the  iris,  pass  through  the  lens  or  zonula,  and  either 
remain  in  the  vitreous  chamber  or  penetrate  the  coats  of  the 
eye.  The  danger  depends  upon  the  presence  of  infection  and 
damage  done  to  the  structures.  .\  foreign  body  should  in 
e\'ery  case  lie  remo\'ed. 

Bums  and  Corrosion-^Bunis  and  corrosion  of  the  cornea 
frequently  ticcur.  When  superficial,  they  cause  no  impair- 
ment of  sight;  when  deep,  the  cornea  may  become  opaque. 

Treatment. — The  treatment  consists  in  cleanliness  of  the 
c(tnjuncti\al  sac,  the  instillation  of  atropine,  and  rest. 

DISEASES  OF  THE  CORNEA. 

General  Diagnosis.—Uiseases  of  the  cornea  are  of  the 
greatest  iniportaiice.  since  the  acuity  of  vision  depends  upon 
the  corneal  transparency. 

This  is  more  or  less  impaired  in  corneal  dlaeaaes,  which 
constitute  one-fourth  of  eye  diseases.  .\n  early  recognition,' 
therefore,  of  corneal  disea,ses,  as  well  a.s  those  of  the  conjunc- 
tiva which  implicate  the  cornea,  is  imperati\'e  in  order  that 
by  proper  treatment  the  damage  to  vision  be  reduced  to  a 
minimum. 

In  all  forms  of  keratitis  the  cornea  should  be  carefuU>' 
examined  with  a  view  of  determining  the  presence  of  scars, 
opacities,  irregularities  of  the  surface,  and  the  formation  of 
superfioial  or  deep-seated  vessels. 

Dense  opacities  are  easily  recognized,  but  often  lateral  illu- 
mination is  necessar,^'  to  demonstrate  the  existence  of  others. 

When  there  is  loss  of  substance  involving  the  corneal 
surface,  an  irregularity-  results  which  can  be  recognized  by 
noting  the  refte«'tion  of  the  window  before  which  the  patient 
should  be  seated.    When  the  cornea  is  normal,  the  picture 
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of  the  window  will  be  perfect  in  all  positions  of  the  eye;  if 
any  irregularity  exists,  the  reflected  image  of  the  window  will 
be  broken  or  imperfect. 

Superficial  ve»seli!  occur  in  pannua;  deep  vessels,  In  puan- 
chrmatouB  keratitis;  accordingly  the  diagnosis  of  superficial 
and  deep  forms  of  keratitis  is  facilitated  by  noting  the  situar 
tion  of  the  ves.sels. 

Complications  of  Corneal  Disease. — Photophobia,  bleph- 
arospasm,  lacrimatiun,  and  diminished  visual  acuity,  intra- 
ocular teasion,  or  sensibility  of  the  cornea  may  be  observed. 

Corneal  Ulcer. — Etiology.— A  corneal  ulcer  Is  the  result  of 
an  infiltrate  which,  becoming  infected,  causes  an  exfoliation 
of  the  superficial  epithelium  over  the  site  of  the  inflammation 
and  a  destruction  of  more  or  less  of  the  corneal  tissue  accord- 
ing to  the  size  and  depth  of  the  invaded  part. 

When  the  ulcer  shows  evident  of  lc>s.s  of  tissue  within  an 
uneven  opatjue  infiltrate,  it  is  in  the  pnigres-five  stage,  which 
is  characterized  by  pain,  luiriniation,  photophobia,  and 
ciliary  congestion. 

When  the  fonnation  of  the  infiltrate  stops  and  the  infected 
tissue  is  cast  off,  the  ulcer  is  in  the  rrgrrKsirv  stage,  in  which 
the  signs  of  irritation  diminish  or  cease  in  pro[Mirtion  to  the 
completeness  of  the  exfoliation.  Bloodvessels  fn>m  the  limbus 
of  the  cornea  develop  to  the  edge  of  the  ulcer  and  the  regen- 
eration of  the  tissue  begins.  This  scar-tissue,  because  of  its 
irregularity  of  arrangement  and  compactness,  is  not  trans- 
parent, and  constitutes  the  o/joc/(j/. 

When  the  destructive  pn>cess  continues  through  the  cornea, 
a  perforation  results  and  the  aijueous  trickles  out,  the  intra- 
ocular tension  being  reduced  and  the  corneal  nutrition 
increased. 

The  consequenci's  of  a  i)erforation  are  sometimes  verj' 
seriou.s,  since  prolapse  of  the  iris,  anterior  synechia,  fistula, 
anterior  polar  cataract,  <lislocation  of  the  lens,  intra-ocnlar 
hemorrhage,  and  infection,  resulting  in  an  iridocyclitis  or 
panophthalmitis,  may  wcur. 

pTOgnosis. — Opacities  thnnigh  the  entire  t!ii<'kness  of  the 
cornea  remain  forever.  The  patient's  age  and  <lcpth  of  the 
ulcer  modify  the  prognosis  of  corneal  opacities.    The  younger 
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the  individual,  ami  the  less  the  corneal  tissue  involved,  the 
better  is  the  prognosis. 

A  cornea!  ulcer  is  said  to  be  primary  when  it  occurs  in 
consequence  of  some  conieal  disease;  and  secondary  when  it 
is  the  result  of  some  conjunctival  disease. 

Treatment. — The  treatment  of  corneal  ulcers  depends  upon 
the  cause;  but  since  there  is  always  infection  at  the  Imttom 
of  every  ulcer,  cleanliness  is  of  importance. 

Diseases  of  the  conjunctiva,  as  trachoma  and  blennorrhea 
neonatorum  or  adultorum.  should  receive  their  proper  treat- 
ment when  the  ulcer  is  secondary  to  these  affections.  Should 
perforation  of  the  cornea  occur,  treatment  should  be  con- 
tinued, with  extra  care  not  to  injure  the  ctirnea  by  contact 
with  any  caustic  employed.  Copper  and  lead  should  not  l)e 
u.'wd  in  the  treatment  of  conjunctival  disea.se  when  the  cornea 
is  secondarily  affected.  The  bandage  is  useful  in  the  treat- 
ment of  corneal  ulcers  except  when  the  secretions  are  con- 
siderable. .\tropine  is  also  of  great  service.  When  the  ulcer 
appears  rapidly  progressive,  the  application  of  moist  heat, 
antiseptics,  the  cautery  (electro-  or  actual),  pure  carbolic 
acid,  or  paracentesi.s  must  be  resorted  to.  In  some  cases 
autogenous  vaccines  or  senims  seem  of  value.  In  serpig- 
inous ulcers  the  pneumococcus  serum  has  been  used  with 
benefit. 

The  serious  results  of  a  proiapsed  iris  complicating  a 
perforated  cornea  should  be  managed  according  to  the  size 
of  the  ijerforation  and  the  duration  of  the  prolapse. 

In  a  favorable  case  of  small  perforatioTi  there  is  not  any 
adhesion  of  the  iris  to  the  cornea  (anterior  synechia). 

In  other  cases  a  few  shreds  of  the  iris  remain  forever 
adherent. 

A  large  perforation,  allowing  pn>lapse  of  the  iris,  is  best 
treated  in  a  recent  case  by  excision  of  the  prolapsed  iris  in 
such  a  way  that  none  of  it  remanis  in  the  corneal  opening. 
ThLs  Is  accomplished  by  releasing  the  iris  from  the  edges  of 
the  cornea,  and  after  pulling  the  prolapsed  iris  well  out  of  the 
perforation,  by  cutting  it  off. 

A  corneal  ,fi^tiilfi  is  treated  by  rest  of  the  patient  on  the 
baok,  the  Imndagc  and  employment  of  eserine;  but  in  case 
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of  faihiro,  by  frcslioiuiiu  tiw  coriieiil  olgfs  mth  a  knife  or 
)i;alvanocautt.>r\-, 

Whun  a  t-onieal  ukvr  is  in  the  sta^i':  of  regeneration,  the 
use  of  the  yellow  oxide  of  mercury  salve  (gr.  \iij  to  the  ounce) 
in  a  measure  reilucea  the  opacity,  but  the  use  of  dlonin  In 
from  a  T)  to  14  per  cent,  aqueous  solution  is  the  best  treat- 
ment. The  flionin  produces  considerable  reaction  imme- 
diately after  the  first  instillations,  but  a  tolerance  is  soon 
established. 

Corneal  Abscess.  ^Etiology  and  Pathology. — A  corneal 
absceim  forms  in  the  substance  of  the  cornea,  usually  in  the 
central  part.  At  the  l>eginninf;  it  is  surn)un(led  by  healthy 
corneal  tissue,  of  which  the  overlying  ixirtion  is  slightly 
depres.sed.  Its  niar)i:in  is  the  more  opaque  part.  An  abscess 
is  due  to  an  abrasion  of  the  epithelial  layer  of  the  cornea  and 
the  infection  of  the  wound  b\'  niicroornanisms,  which  may  be 
present  in  the  secretions  <ir  in  foreign  bodies.  When  the  pus 
pravitates  between  the  coriK-al  la>'ers  to  the  lower  corneal 
margin,  it  constitutes  an  uwyx.  When  the  abscess  communi- 
cates with  the  anterior  chamber,  a  htiiMipium,  or  accumulation 
of  pus  in  the  anterior  clmnilMT,  results.  \Vhen  the  overlying 
corneal  tissue  breaks  down,  an  iilrrr  is  formed.  An  abscess 
is  a  very  s<!rioiis  disease,  since  its  most  favorable  tennination 
is  a  central  opacity  which  is  permanent. 

In  other  cases,  posterior  synechiie,  olilitenitJon  of  the  pupil, 
or  panophthalmitis  may  result. 

Symptoms.— The  symptoms  of  corneal  abs(vss  are  generally 
severe:  photophobia,  ciliary  injection,  c<lcma  of  the  lids, 
and  pain.  An  iriiis  always  comi)licates  an  abscess  and 
posterior  synechia'  often  occur. 

Treatment. — The  treatment  of  corneal  abscess  depends 
upon  the  cause  and  severity.  In  sim])le  cases  atropine,  the 
bandage,  and  moist  heat  suffice.  In  all  cases  the  disease 
producing  the  iiifecti\c  secretion  should  receive  attention. 
In  severe  cases  cauterization  with  i)ure  carbolic  acid  or  the 
electrocautery  is  useful ;  and  a  paracentesis  frequently 
repeated  relie\'es  tension  and  has  a  favorable  influence. 
After  iiiHammatory  signs  have  subsided,  an  iridectmny  is 
often  indicate<l  to  make  an  artificial  i>npil. 
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Keratitis. — Special  V&rieties.-  Keratitis  e  lagophthalmo  is 
due  to  want  of  projjer  protection  and  lubrication  of  the 
cornea.  The  insufficient  secretions  evaporate,  leaving  the 
corneal  epithelium  dry,  and  after  exfoliation,  infection  uf  the 
cornea,  producing  an  ulcer  or  abscess,  results.  The  termina- 
tion of  such  a  keratitis  is  that  of  ulcer  or  abscess. 

The  Ireafmenl  of  the  condition  producing  the  laguphthalnios 
is  of  primary  importance.  In  light  ca-ses  a  temporary  ban- 
dage should  be  us«l  to  jjrotect  the  e.ws:  in  others  a  tarsor- 
rhaphy is  necessary. 

Keratitis  neoroparalytica  is  due  to  paralysis  of  the  trifacial 
nerve.  In  spite  of  Irentiuciti,  which  consists  in  the  use  of 
atropine,  bandage,  and  moist  heat,  in  consequence  of  the 
corneal  opacit,\-,  the  sight  is  lost. 

Keratomalacik  is  a  disease  of  the  cornea  affecting  children, 
and  because  of  faulty  nutrition  of  the  patient  the  cornea 
undergoes  degenerative  changes  resulting,  if  the  life  is  not 
lost,  in  opacities  of  the  cornea. 

The  treatmmt  consists  in  measures  to  improve  the  general 
condition,  and  the  local  use  of  moist  heat  and  the  bandage. 

Pannos  may  l>e  a  complication  of  trachoma  or  phlyctenular 
conjunctiviti.s.  When  due  to  trachoma,  the  upper  part  of  the 
cornea  is  the  usual  site,  poasibl>-  because  of  irritation  of  the 
winking  upi>er  lid;  but  when  it  accompanies  plilyctenular 
disease,  an\'  ]>art  of  the  cornea  may  become  involved. 

In  the  course  of  treatmnit  for  phlyctenular  conjunctivitis, 
the  pannus,  when  present,  almost  entirely  disappears,  fliffer- 
ing  in  this  res|)ect  from  the  pannus  of  trachoma. 

Teslclea  and  blebs  occur  on  the  cornea,  and  damage  to  the 
cornea  depends  upon  the  cause.  Vesicles  which  accompany 
febrile  di-seases  leave  no  bad  consequences,  as  a  rule,  when 
proper  attention  to  cleanliness  has  been  ob.ser\'ed.  Should 
an  ulcer  oit-ur,  atropine,  moist  heat,  and  the  bandage  are 
indicated. 

Vesicles  are  sometimes  seen  on  the  cornea,  complicating 
herpes  zoster  ophthalmicus.  The  trmtmevt  is  the  same  as 
above,  but  the  consequences  are  likely  to  l)e  more  serious, 
since  ulceration  more  frequently  occurs. 

Vesicles  and  bullie  sometimes  de\elop  in  the  cornea  of  eyes 
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useless  from  large  o|mctties,  iridocyclitis,  or  ttlaupoma.  The 
interference  with  tlie  lymphatie  circulation  pr<xluc-es  edema 
of  the  cornea,  and  vesicles  or  blebs,  according  to  the  size  of 
the  elevation,  occur.  The  treatment  13  not  ^  ery  satisfactory, 
since  frequent  recurrence  of  the  condition  is  the  rule.  When 
the  eye  is  sightless,  an  enurfeation  is  often  the  Ix«t  treatment. 
Parenchymatous  Keratitis. — Parenchymatous  or  inter- 
stUint  kenililia  (Fif:.  IS)  is  a  chronic  inflammation  of  the 
deeper  layers  nf  the  cdMicrL.  usually  due  to  hereditary  syphilis, 
occnrriii;;  irciiiTiilly  ln-twcni  th''  atri"^  "f  ■'ix  nn'l  twcrity. 


B'n^-'.T-i-nwf, 


I'n;.   18.— JSectinQ  of  iriterBliUni  kernlitia.      (Winll.) 

Etiology. — The  etiologj-  is  sometimes  obscure;  ma>-  be 
scrofula,  but  is  in  most  cases  hereditary  syphilis.  Acquired 
syphilis  ^ery  seldom  causes  primary  disease  of  the  cornea. 

In  many  cases  evidences  of  syphilis  are  striking,  one  or  more 
of  the  follomng  being  present:  a  protruding  frontal  hone, 
concave  nose,  poorlj'  developed  upper  jaw.  scars  at  the  angles 
of  the   mouth,    incisor   teeth   nith   concave   biting   edges, 
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enlarged  lymphalit-  gimuls.  impairment  of  hearing,  and 
thickening  of  the  periosteum  uf  tlie  long  bones,  particulaHy 
the  tibia. 

Symptoms. — The  clinical  picture  of  the  disea-se  varies  with 
the  inten-sity  and  the  place  of  origin,  whether  it  be  at  the 
margin  or  at  the  centre  of  the  cornefi.  The  disea.se  usually 
extend.s  from  the  margin  to  the  centre  of  the  cornea,  in  which 
ease  the  opacity,  which  is  in  the  deeper  layers  of  the  cornea, 
gradually  progresses  until  the  entire  cornea  presents  a  milky 
appearance.  The  network  of  bloodvessels  which  supply  the 
cornea  send  out  branches  into  the  substantia  propria.  These 
vessels  maj'  take  in  a  large  part  of  the  cornea  and  give  it  a 
dull  reddish  hue.  They  can  be  differentiated  from  the 
bloodvessels  of  pannus  by  the  fact  that  they  stop  .suddenly- 
at  the  limbus,  they  have  a  brush-like  appearance,  are  not 
distinct,  and  the  surface  of  the  cornea  is  e\'en,  but  without 
luster. 

ParenchjTnatous  keratitis  beginning  at  the  centre  of  the 
cornea  is  usually'  more  se\'ere.  Sc\-eral  whitish  opaque  spots 
are  seen  in  the  deeper  layers  of  the  Cornea,  and  these  finally 
coalesce.  The  vision  is  necessarily  very  much  impaired, 
owing  to  the  central  location  of  the  opacity,  and  the  pain, 
congestion  and  photophobia  are  extreme.  It  will  lie  found 
difficult  at  times  to  dilate  the  pupil  with  an  atropine  solution, 
but  when  successful  the  torn  vessels  of  the  iris  cause  some 
hemorrhage  into  the  anterior  chamber.  In  all  ca.ses,  however 
slight,  there  is  some  involvement  of  the  uveal  tract,  from 
hyperemia  of  the  iris  to  a  plastic  iridocyclitis,  which  may 
terminate  in  atrophy  of  the  bulb. 

Treatment. — During  the  inflammatory  stage  of  keratitis 
pareiich.vmatosa,  atropine,  moist  heat,  and  protection  from 
light  are  indicated.  After  subsidence  of  the  inflammation 
the  use  of  some  stimulating  salve,  as  the  yellow  oxide  of 
mercury,  or  a  o  per  cent,  to  1(1  per  cent,  solution  of  dionin  in 
water,  is  of  use  to  dissipate  the  corneal  opacitj'.  The  con- 
stitutional treatment  is  also  very  important,  and  syphilis, 
which  b  usually  the  cau.se  of  the  affection,  should  be  treated 
with  mercurials  and  iodides.  In  particularly  intractable 
and  apparently  desperate  eases,  salvarsan  or  neosalvarsan 
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should  be  -used  when  there  is  no  doiiht  of  .specificity.  The 
nourishment  of  the  patient  Hhould  receive  attention,  and  with 
this  end  in  view  tlie  food  should  bt-  simple  and  nutritious. 
Milk  and  eggs  are  of  great  \'ahie  in  these  cases;  and  when  the 
excretions  are  normal,  large  amounts  of  milk  are  verj'  potent. 
At  times  enormous  (loses  of  the  iodides  are  not  only  tolerated, 
but  their  favorable  influence  is  manifested  by  rapid  amelio- 
ration  of  the  a>Tnptoms. 

Kentitifl  Parenchymatosa  Circomscripta. — Keratitis  paren- 
chymatosa  circumscripta  is  an  inflammation  involving  the 
middle  and  deei>er  layers  of  the  cornea.  It  differs  from  the 
parenchjTuatous  keratitis  in  that  it  is  circiirascril)ed,  the  for- 
mation of  new  vessels  is  slight  if  there  be  any,  the  uveal 
tract  is  but  slightly  inv()lve<]  if  at  all,  and  the  disease  affects 
only  adults. 

Etiology.— The  etiology  is  jienerally  obscure,  but  exposure 
to  cold,  malaria,  or  traumatism  has  a<;ausa)  effect  in  some  cases. 

Treatment. — The  local  trmfment  is  that  of  any  keratitis- 
atropine,  bandages,  and  moist  heat.  The  general  treatment 
is  the  use  of  salicylates  or  quinine  when  cold  or  malaria 
seems  to  be  the  cause. 

A  keratitis  may  be  the  result  of  any  condition  which  inter- 
feres with  the  integrity  of  the  endothelial  layer  of  the  cornea. 
The  aqueous  humor  may,  by  infiltration,  cause  a  dulness  of 
the  cornea.  Exudates  in  the  anterior  chamber,  prolapse,  cyst 
or  tumor  of  the  iris,  and  a  dislocation  of  the  lens  into  the 
anterior  chamber  are  conditions  which  may  lead  to  keratitis 
from  absorption  of  the  endothelium. 

DEFECTS  OF  THE  CORNEA. 

OpacitieB. — Opacities  of  the  cornea  may  he  <lue  to  corneal 
inflammations,  old  age,  or  intm-<K'ular  diseases. 

Opacities  due  to  suppurative  or  non-suppurative  corneal 
disease  are  classifled  according  to  their  density  as  iiiariiltE 
when  faint,  and  leueoma  when  dense. 

When  the  surface  of  the  cornea  is  depressed  over  a  small 
scar  from  insufficient  tissue-regenerations,  a  so-called  facelte 
results. 


lyGOOgIC 


DEFECTS  OF  THE  CORXBA 


When  a  large  part  uf  tlie  '■orneal  -siirfare  is  (lattened  in 
conseriuence  of  a  large  scar,  the  condition  is  known  as 
aplajiatic  cornea. 

In  old  age  an  opaque  semicircle  develops  near  the  sclero- 
corneal  margin  of  the  upper  half  of  the  cornea,  and  is 
followed  by  a  similar  line  in  the  lower  half.  These  often 
unite,  forming  a  complete  circle,  and  the  segment  is  known 
as  arms  seiiilh  or  gertminxtm. 

In  consequence  of  glaucoma  or  an  iridocyclitis,  corneal 
opacities  may  also  occur;  but  these  are  not  very  significant, 
since  they  occur  in  sightless  eyes. 

The  treatment  of  opacities  consists  in  the  use  of  irritants 
and  the  stenopaic  spectacles,  the  correction  of  the  refractive 
errors,  and  an  iridectomy  to  establish  an  artificial  pupil,  as 
the  case  may  demand.  Opacities,  which  by  their  whiteness 
are  disfiguring,  may  he  tattooed  with  India  ink.  Only  old 
firm  scars  occurring  in  eyes  not  attacked  by  iridocyclitis 
should  be  tattooed. 

Eetasia.^An  ectasia  (or  bulging)  of  the  cornea  may  be  the 
result  of  some  inflammatory  corneal  disease;  or  r 
without  any  antecedent  corneal  affection. 

Staphyloma  and  Keratektasia.— Staphyloma  and  kera- 
tektasia  are  usually  the  result  of  ulcerative  keratitis.  A 
staphyloma  is  due  to  a  perforation  of  the  cornea  in  which  the 
iris  becomes  incarcerate<l,  forming  a  part  of  the  scar.  A 
keratektasia  is  due  to  an  ulceration  which  ne\er  perforates  the 
cornea,  but  causes  material  thinning  of  it  at  the  site  of  the 
bulging.  The  corneal  surface  over  the  keratektasia  is  alwajs 
opaque,  and  thus  differs  from  keratoconus  and  keratoglobus, 
both  of  which  present  ectasias  without  antecedent  disease. 

Treatment, — The  treatment  of  staphyloma,  if  partial,  aims 
to  prevent  its  progress,  and  this  can  at  times  be  effected 
by  paracentesis  frequently  repeated  and  a  pressure-bandage; 
or  an  iridectomy  with  firm  pressure.  When  complete,  an 
incision  through  the  protruding  cornea  should  be  made  and 
a  part  of  the  edges  excised,  in  order  that  the  cicatrix  may 
become  more  flattened.  Enucleation  is  at  times  n 
relieve  pain  and  prevent  sympathetic  inflammstir 

Keratektasia  is  not  amenable  to  treatment. 
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Kentoconns. — Keratoconus  is  a  rare  disease,  the  cause  of 
which  is  not  understoo<l.  It  is  characterized  hy  a  thinning 
of  the  central  part  of  the  cornea  and  a  conical  projection. 

Trsatnwitt. — Tonics  and  myotics  have  had  some  influence  in 
checking  the  disease.  Cauterization  or  excision  of  the  apex 
and  an  artificial  pupil  by  performing  an  iridectomy  have  been 
successful  in  a  few  cases. 

Keratoglobos. — Keratoglobus  is  a  feature  of  hydro- 
phthalmos  in  which  the  oomen  is  larger  and  more  bulging 
than  normal. 


THE  IRIS. 

AHATOMT. 

The  choroid,  ciliary  Iiodj-,  and  iris  form  the  uveal  tract. 

The  ciliary  body,  or  middle  /.one,  ctmnects  the  choroid,  or 
posterior  zone,  and  the  iris,  or  anterior  zone. 

The  iris  arises  from  the  anterior  surface  of  the  ciliary  body, 
being  reinforced  by  some  fibers  of  the  ligamentum  pecti- 
natum  iridis  and  the  inner  wall  of  Schlemm's  canal. 

The  pupil  la  the  central  perforation  of  the  iri.i,  an<l  is  sub- 
ject to  variations  iif  size.  The  iris  divides  the  aqueous 
cliamber,  the  space  in  front  of  tlie  lens  and  suspens<»r>'  liga- 
ment into  an  anterior  and  a  posterior  cliamber,  between  which 
there  is  normally  free  communication  through  the  pupil. 

The  Ulterior  surface  of  the  iria  is  divide<l  by  an  une\en  cir- 
cular line  into  two  zones,  a  pupillary  and  a  ciliary.  Near  the 
circular  line  in  the  ciliary  zone  are  numerous  fareis;  nearer 
the  periphery  are  several  ringK  or  furrows  <-on<entricaIly 
arranged. 

The  lesser  arterial  rirrle  of  the  iris  produces  the  uneven  cir- 
cular line,  and  the  radiafmg  linen  extendinj;  from  the  peripherj- 
to  the  pupil  represent  small  vessels  in  the  \ascular  layer. 

The  iris  consiats  of  an  anterior  endothelial  layer,  stroma,  or 
vascular  layer,  a  muscular  layer,  and  a  pigment  layer. 

The  Ulterior  endothelial  layer  is  a  ctnitinuation  of  a  part  of 
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Dest-emet's  membrane,  and  is  wanting  over  the  facets  of  the 
ciliarj-  zone. 

The  stroma,  or  vascular  layer,  contains  the  arteries  and 
veins,  between  which  are  niund  and  branched  cells  held  in 
place  by  connecti\e-tissiie  fibers. 

The  two  long  posleriur  ciliary  arteries  supply  the  iris,  form- 
ing two  arterial  circles;  the  peripheral  one  being  the  circulus 
arteriosus  iridis  major,  the  radiating  branches  of  which  near 
the  pupil  form  the  second  circle,  circulus  arteriosus  iridis 
minor. 

The  amount  of  pi|:ment  in  the  cells  of  the  stroma  deter- 
mines the  color  of  the  iris,  except  in  the  case  of  albinism, 
when  there  is  no  pigment  present  anywhere  in  the  iris.  The 
iris  appears  blue  when  there  is  no  pigment  in  the  stroma, 
gray  when  there  is  a  slight  amount,  and  brown  when  there  is 
very  much. 

The  muscular  layer  contains  two  kinds  of  fibers,  one  con- 
stituting the  sphinrlcr  puinUip,  the  other  the  flilatar  pupilUr. 
These  fibers  lie  in  the  jKisterior  part  of  the  vascular  layer. 

The  njihiiicter  piipilla:  is  supplied  by  the  motor  oculi,  of 
which  direct  or  reflex  stimulation  prtKluces  contraction  of  the 
pupil.  Paralysis  of  the  third  nerve  causes  dilatation  of  the 
pupil. 

A  branch  of  the  cervical  sympathetic  to  the  lenticular 
ganglion  supplies  the  dilatur  piipilUe.  Stimulation  of  this 
nerve  causes  dilatation,  paralysis,  contraction  of  the  pupil. 

Not  only  the  sphincter  of  the  iris,  but  the  ciliary  muscle 
and  the  internal  recti  are  supplied  by  the  third  nerve,  and 
since  the  centres  of  accommodation,  pupillary  reaction,  and 
convergence  are  intimately  connected  in  the  nucleus  of  the 
motor  iK-uli  in  the  floor  of  the  Sylvian  aqueduLt,  normal 
convergence  and  accommodation  are  accompanied  by  a 
contracted  pupil. 

This  phenomenon  is  known  as  the  associated  reaction  of 
the  pupil. 

Moreover,  when  light  stimulates  the  retina  of  one  eye  (the 
other  being  covered),  causing  a  contraction  of  the  pupil,  a 
similar  contraction  of  the  pupil  of  the  covered  eye  also  occurs. 
This  is  known  as  consensual  reaction,  and  is  due  to  the  fact 
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that  the  stimulus  of  one  eye,  owing  to  the  decussation  of  the 
optic  nerve  fibers  in  the  cliiasm,  passes  along  both  optic  tracts 
to  the  nuclear  centres  in  the  floor  of  the  Sylvian  aqueduct 
and  back  again  by  way  of  the  third  ncr\'e  to  both  irides. 

The  .Irgi/U-Uifbcrtiim  pupil  is  one  which  does  not  react 
to  light,  whereas  convergence  and  accommodation  cause 
reaction,  and  is  due  to  a  change  in  the  fibers  of  the  optic 
tract  which  go  to  the  floor  of  the  Sylvian  aqueduct  (iley- 
ners's  fibers)  or  in  the  portion  of  the  nucleus  of  the  third 
nerve  presiding  o^■er  the  light  reflex, 

CONGENITAL  ABNORMALITIES  OF  THE  IBIS. 

The  posterior  epithelial  layer  and  the  cells  of  the  vascular 
layer,  or  stroma,  contain  the  pigmnit  which  determines  the 
color  of  the  iris.  When  there  is  im  pigment  in  the  posterior 
epithelial  la>-cr,  it  is  always  absent  in  the  stn)nia. 

This  condition  occurs  in  nlhi'iiiim.  The  iris  of  albinos  docs 
not  sufficiently  exclude  an  excess  of  luminous  rays,  and  hence 
these  people  half-close  their  lids  in  bright  light.  The  vision 
is  poor,  and  nystagmus  freciuciitly  complicates  the  trouble, 

Coreetopis. — Corectopia  is  the  condition  in  which  the  pupil 
in  one  or  both  e\'e,^  is  more  or  less  eccentric.  Slight  alterations 
of  position  fre<iucntl\'  occur :  extreme  cases  are  rare,  and  there 
are  usually  complications  of  dislocated  lenses. 
'  Microcoria. — Micnicoria  is  a  small  pupil,  and  is  generally 
displaced.  It  may  Im:-  due  tn  adhesions  of  the  iris  to  the  lens 
(posterior  s\'nechi«')  (H-curring  in  consequence  of  a  fetal  iritis. 

Oiscoria. — ]  )iscoria  is  a  pupil  abnormal  in  shape  without  a 
coloboma  of  the  iris.  It  ma,\'  be  due  to  posterior  s.vnechia? 
or  persistence  of  a  jKirt  of  the  pupillary  membrane. 

Polycoria. — I'oiycoria  is  that  condition  in  whi<-h  there  are 
two  or  more  openings  of  the  iris.  As  many  as  nine  openings 
have  been  observed. 

Irideremia. — Irideremia.  or  aniridia,  is  the  term  applie<l  to 
the  condition  in  which  there  is  an  absencv  of  the  iris.  It 
may  be  partial  or  complete,  but  is  a  bilateral  abnormality. 
Aniridia  is  possibly  due  to  a  late  separation  of  the  lens  and 
cornea,  the  entire  anterior  surface  of  tlie  lens  Ix'ing  involved. 
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On  ophthaiinoscopic  examination,  a  large  illuminated  area 
representing  the  size  of  the  lens  is  observed,  and  at  times 
the  fibers  of  the  zonula  can  also  be  seen.  By  partially  closing 
the  lids  some  light  is  excluded,  and  this  is  the  method 
the  patient  uses  to  exclude  an  excess  of  light.  The  vision  is 
poor  and  nystagmus  is  often  present. 

Coloboma. — Coloboma  of  the  iris  is  the  condition  in  which 
a  part  of  the  iris  is  deficient,  causing  an  abnormality  in  the 
size  and  shape  of  the  pupil.  As  the  iris  is  a  prolongation  of 
the  ciliary  body,  clefts  in  the  choroid  and  ciliary  body  inter- 
fere with  the  development  of  the  iris. 

A  coloboma  might  also  be  due  to  an  abnormal  adhesion 
between  the  lens  and  the  cornea,  occiuring  during  the  embry- 
onal stage,  the  defect  of  the  iris  representing  the  area  of 
adhesion.  An  uncomplicated  coloboma  of  the  i^is  does  not 
materially  prejudice  vision;  when,  however,  a  coloboma  of 
the  choroid,  ciliary  body,  or  lens  is  present,  vision  is  more  or 
less  impaired. 

Iridodonesis. — Iridodonesis  is  the  term  that  expresses  a 
tremor  of  the  iris.  I  n  buphthalmos,  or  in  eyes  with  an  absence 
or  dislocation  of  the  lens,  the  iris  has  not  its  normal  support 
and  is  tremulon.-i. 

The  papillary  membrans,  which  begins  to  disappear  between 
the  seventh  and  eighth  months  of  fetal  life,  is  that  part  of 
the  anterior  fibrovascular  sheath  extending  across  the  pupil. 
The  anterior  fibrovascular  sheath  consists  of  a  meshwork  of 
bloodvessels  coming  from  the  capsule  of  the  lens:  the  periph- 
ery forms  the  anterior  lajer  of  the  iris;  the  central  portion, 
the  pupillary  membrane.  As  the  eye  develops  the  hyaloid 
artery  becomes  smaller,  and  as  the  nutrition  of  the  lena 
from  this  source  is  diminished  the  fibrovascular  sheath  dis- 
appears. 

When  for  any  reason  a  part  c»f  the  sheath  o\'er  the  pupil 
does  not  disappear,  the  condition  known  as  persistent  pupil- 
lary membrane  results.  This  abnormality  is  one  of  the  most 
frequent  of  the  congenital  anomalies  of  the  eye.  It  can  be 
distinguished  from  posterior  synechia-  by  the  fact  that  the 
pupillary  membrane  arises  from  the  anterior  surface  of  the 
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Cystic  Tumors. — Cystic  tumors  of  the  iris  may  contain  a 
serous  liquid  or  atheromatous  material.  They  are  ver>' 
rare,  and  develop  usually  after  operations  whereby  epithelium 
from  the  skin,  conjunctiva,  or  cornea  is  carried  into  the 
wound.  These  cj'sts  grow  verj'  slowly,  and  at  the  beginning 
may  be  removed  by  performing  an  iridectomy  of  the  part 
involved.  If  left  alone,  the>'  may  obstruct  the  pupil,  displace 
and  opaeifj'  the  len?:,  cause  iritis  and  iridocyclitis,  and,  by 
increase  of  intra-ocular  tension  (secondary  glaucoma), 
destroy  the  e.\'e. 

Sarcomas. — Sarcomas  of  the  iris  may  be  either  pigmented 
or  non-pigmented.  They  gradually  fill  the  anterior  chamber 
and  finally  perforate  the  eycbidl.  When  very  small,  the 
excision  of  the  invohe«l  part  (»f  the  iris  may  be  sufficient, 
but  enucleation  is  the  safest  treatment. 

Tuberculosis.— Tuberculosis  of  the  iris  is  a  rare  disease 
more  often  aH'ectinj;  tuhennilous  children.  The  tubercles 
may  I>e  (hssemuiatcd  or  solitary. 

AtteTition  to  the  gciu-ral  health  and  measures  to  relieve  the 
iritis  constitute  the  trmtmciil  in  favorable  cases.  Tuberculin 
should  be  us«l  for  months  if  nccessar>',  but  in  hoi)eless  cases 
enucleation  is  indicated  to  remove  the  source  of  infection. 

INJUBIES  OF  THE  IRIS. 

Effects. — [njuries  whereby  the  iris  is  torn  or  lacerated  are 
likely  to  produce  iridi.  AVhcn  infection  is  carried  into  the 
eye  through  a  wound  involving  the  ciliary  region  or  iris,  and 
iridiicyclitiii  is  the  result.  Niiiii)lr  ctnilimiini  of  tlic  bulb  may 
cause  only  a  trannintt  hyixTem'ta  of  the  iris;  but  iiemirating 
imumh  when  infixted  may  cause  not  oidy  the  Umx  nf  siyht  of 
the  injured  eye,  but  also  xifmimiheiir  uifiammaiiii}!  of  the 
other. 

Prognosifl. — The  prognosis  of  traumatic  iritis  depends  \\\nm 
the  site  of  injury  (the  ciliary  region  being  the  most  dangerous), 
the  cleanliness  of  the  wound,  and  the  presence  or  not  of 
foreign  bodies  in  the  eye. 
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In  such  coiKlitions  as  jire  likely  to  produce  sympathetic 
inflammatioti,  the  eye  siiould  be  envckuted. 

Iridoplegia  and  Cycloplegia.— Iridoplegia  and  cycloplegia 
are  terms  designating  rea[)ecti\'eiy  paralysis  of  the  sphincter 
iridis  and  ciliary  muscle.  These  conditions  may  occur  in 
consequence  of  cmitusion  of  the  eye,  and  from  this  cause 
are  generally  permanent,  llypkemia  (blood  in  the  anterior 
chamber)  is  usually  obser\'ed  in  such  cases. 

Treatm«iit. — The  treatment  consists  in  rest  and  application 
of  cold  at  the  beginning,  and  later  instillation  of  eserine  it  not 
contra-indicated  by  an  iritis. 


Iridodialysis  (Fig.  19). — Iridodialysis  is  the  term  that 
expresses  a  detachment  of  the  iris  from  the  ciliary  body.  The 
detachment  varies  in  extent;  it  m8\'  be  very  small  or  the 
entire  iris  may  be  torn  from  the  ciliary  attachment.  In 
partial  detachment  monocular  diplopia  may  occur  when  two 
pic-tures  are  projected  upon  the  retina,  the  one  through  the 
pupil,  the  other  through  tlie  gap.  Total  detachment  of  the 
iri.s  is  called  an  amr'uUn  irijiiiiiaiicn;  loss  of  a  part  of  the  iris, 
culitbuiiKt  tniiiiiKilir/nii.  In  all  cases  of  iridodialysis  hyphemia 
is  present,  owing  tu  ni|itnrc  i>(  the  vessels  of  the  iris. 

Treatment. — The  tendency  to  hemorrliage  indicates  the  use 
of  cold  and  observance  of  quiet.  If  iritis  develops,  atropine 
must  be  used. 
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In  consequence  of  penetrating  ivjurirs  of  the  eyeball  a 
cyst  in  the  iris-angle,  due  to  an  accumulation  of  aqueous  in  an 
inversion  of  the  pectinate  ligament  and  adjoining  endothelium 
is  occasionally  obser\ed. 

It  should  be  removeil  before  it  occasions  cyclitic  irritatioa 
or  increase  of  intra-ocular  tension.  A  cyst  may  also  occur  in 
the  parenrhyjita  of  the  iris  from  like  injurj',  and  can  be 
removed  with  the  portion  of  the  iris  in  which  it  lays. 

Foreign  Bodies. — Foreign  bodies  in  the  iris  are  rare,  but 
chips  of  metai  or  stone  have  been  known  to  become  encysted 
and  remain  for  years.  Foreign  bodies  should  be  removed 
even  if  an  iridectomy  be  n 


DISEASES  OP  THE  IBIS. 

Ititis. — Definition. — Iritis  is  an  inflammatioji  of  the  iris 
characterize<l  by  Re\ere  neuralgic  pain  about  the  orbit, 
photophobia,  lacrimation,  engorgement  uf  the  ciliary  \'essels, 
muddy  appearance  of  the  iris,  sluggishness  of  the  pupil, 
and  more  or  less  ilisturbuiicc  of  vision. 

EtioIogy.^ — Iritis  nia.\'  he  primary  or  secondarj-. 

Primary  irith  is  sometimes  caused  by  constitutional  dis- 
eases, as  syphilis,  scrofula,  tuberculosis,  rheumatism,  gonor- 
rheal rheumatism,  acute  infectious  dis(.'ases,  or  diabetes. 
Traumatism  and  sym]>afhetic  inflammation  arc  local  etio- 
logical factors.  An  idiopathic  iritis  of  which  the  cause  is 
probabl\'  liacterial  may  also  occur, 

Sfcmtdart/  iritix  fre(|«ently  coniidicates  ((irneal  diseases 
and  scleritis;  retinal  detachment  and  <'lioroiditis  less  often 
cause  it. 

Symptoms. — The  symirtoms4)f  iritis  are  pain,  photophobia, 
lacrimation,  conjunctival  eong<'stion,  circumcorneal  or  ciliary 
redness,  imperfect  action  of  the  pupil,  exudation  of  serous, 
plastic,  or  purulent  matorial  info  the  paretiehynia  of  the  iris, 
upon  its  anterior  or  |H)stcrior  surface,  into  the  jHipillary  area 
<ir  the  aqueous,  and  impairctl  vision.  One  or  more  of  these 
synij)toms  may  be  [ireseiit,  so  that  tlic  iliiignosis  is  usually  not 
<liff]cult.  The  use  of  atropine  is  an  invaluable  iHagitaxtir 
agent  in  some  ruses:  the  slow  ami  iniiK-rfect  resjxmse  of  the 
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iris  to  the  mytlriatio  influence  of  the  alkaloid  and  the  irregu- 
larity of  the  pupil  are  pHthognomonic. 

An  iritis  may  (K-cur  alone,  but  it  at  times  involves  the 
cHiury  body,  producing  an  iridocyclitis;  in  which  case  there 
may  be  present,  besides  the  ordinary  symptoms  of  an  iritis, 
edema  of  the  lids,  pain  on  pressure  over  the  ciliary  region, 
complete  posterior  syncchise.  impairment  of  vision,  all  out  of 
proportion  to  the  condition  of  the  anterior  chamber,  or  change 
of  tension. 

Differential  Diagnosis.— Iritis  is  frequently  mistaken  for 
mnjunctii'itii;  and  sometimes  an  (U-ule  uifiaminaltiry  glaumma 
is  thought  to  be  an  iritis.  Both  mistake.s  are  serious,  and  the 
latter  may  be  disastrous. 

In  conjumiititis,  however  slight,  there  is  more  or  less 
mucous  discharge,  which  glues  the  lids  together.  In  iritis, 
however  severe,  the  secretions  are  thin  and  the  lids  are  never 
glued  together.  The  use  of  atropine  soon  shows  the  existence 
of  an  iritis,  in  which  case  the  pupil  either  does  not  dilate  at  all 
or  yields  slowly  and  imperfectl>'.  When  /»,T(crwr  synechiw 
have  formed,  the  pupil  is  irregular  in  shajie. 

In  iritis  the  pupil  is  usually  small;  in  glaucoma,  large.  In 
glaucoma,  moreover,  the  tension  is  intxeased;  there  are  anes- 
thesia of  the  cornea  and  a  halo  an>und  lights.  The  use  of 
atropine  in  glaucoma  might  destroy  sight  in  a  few  days  by 
increasing  the  intra-ocular  tension.  Hence  the  differential 
diagnosis  between  glaucoma  and  iritis  becomes  a  very 
important  consideration  in  the  u.se  of  atropine. 

PtopiosiB.^The  prognosis  of  an  iridocyclitis  is  more  serious 
than  that  of  a  simple  iritis,  as  might  be  inferred  from  the 
severity  of  the  symptoms. 

Consequences.— The  <-onsequeiices  of  an  iritis  or  iridocj'- 
clitis  which  impair  the  usefulness  of  the  eye  are  exudates 
and  syriechice. 

Posterior  synechia:  when  small  owasion  little  or  no  damage 
to  signt,  hut  when  circular  (seclusio  pupillfe)  the  drainage  of 
the  nutrient  liquid  supplied  by  the  eiiiary  processes  from  the 
posterior  to  the  anterior  chamber  is  interfered  with,  and  the 
accumulation  of  the  liquid  in  the  jjosterior  chamber  causes  a 
bulging  and  finally  atrophic  iris;  and  by  increase  of  intru- 
Qcular  tension  a  secondary  glaucoma  results, 
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When  the  pupillary  area  is  titled  with  exudafe  the  sight  is 
materially  impaired.  When  an  exudate  imbeds  the  lens, 
from  faulty  nutrition,  a  cataract  results;  when  the  exudate 
displaces  the  vitreous,  shrinking  of  the  bulb  follows,  and  sight 
is  lost. 

Treatmmt. — The  treatment  of  iritis  and  iridocyclitis  is 
constitutional,  local,  and  surgical,  according  to  the  cause 
and  complications. 

The  appropriate  constitutional  treatment  should  be  in- 
stituted when  s,\'philis,  rheumatism,  makria,  diabetes,  gout, 
anemia,  scrofula,  tuberculosis,  or  gonorrhea  seems  to  be  a 
causal  factor  of  the  iritis. 

Atropine  should  be  employed  in  ail  cases,  unless  contra- 
indicated  b>'  increase  of  tension,  to  dilate  the  pupil  until 
the  inflammation  has  subsided.  The  atropine  paralyzes  the 
ciliary  muscle  and  by  dilating  tlie  pupil  prevents  the  forma- 
tion of  adhesions  to  the  lens  and  reduces  the  congestion  of 
the  iris  and  exudation.  Lijiht  ailhesions  to  the  lens  are  fre- 
quentlj'  disturbed  by  timel\'  use  of  atn>pine. 

Pain  and  hiflammation  an'  reduced  by  the  application  of 
heat,  either  moist  or  dry,  or  of  i-old  o\er  the  eye.  The  feel- 
ings of  the  patient  arc  of  importHiice  in  the  selection  of  heat 
or  cold,  but  heat  will  be  generally  found  the  mure  acceptable. 
The  abstraction  of  blond  from  the  temples  by  leeches  (three 
or  four  will  suffice)  or  by  the  artificial  leech  sometimes  gives 
immediate  relief;  but  this  should  only  lie  practised  in  pleth- 
oric subjects. 

Narcotics  and  the  coal-tar  preparations  are  sometimes 
indispensable  in  affording  relief  from  pain. 

when  the  signs  of  sympathetic  iritis  are  slight,  enucleation 
of  the  injurwl  eye  may  save  the  other;  but  when  the  symi>- 
toms  are  well  developed,  no  treatment  is  of  use. 

Paraci-ntesis  and  iridectomy  are  the  surgical  procedures 
advocated  for  the  relief  of  jx-rsistent  increase  of  tension 
occurring  during  the  acute  stage  of  iritis  or  iridocyclitis. 
Paracentesis  should  first  be  triwl,  and  if  unsuccessful,  an 
iridectomy  may  be  thought  of  when  the  iris  has  not  undcr- 
goTie  great  structural  changes. 

The  vonnrqiicnccii  of  iritis  and  iriilocyclitis  which  <'all  for 
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treatment  are  sinall  posterior  synechite,  the  evidences  of 
whifh  are  notching  of  the  pupil;  annular  or  circular  pos- 
terior synechia;  (cxclusio  pupillie);  and  total  posterior 
synet'hiip,  in  which  the  entire  posterior  chamber  is  filled  with 
exudate.  Small  localizeil  posterior  synechia  often  yield  to 
atropine  and  cocaine  in  combination.  P-scrine,  followed  by 
atropine,  \vhereb.\'  the  pupil  is  dilated  after  myosis  has  been 
produced,  is  a  successful  method  in  the  smaller  synechiie, 
but  more  extensive  adhesions  resist  all  but  operative  treat- 
ment. An  annular  posterior  synechia  calls  for  operation  as 
soon  as  the  eye  becomes  quiescent,  in  order  to  restore  the 
communication  between  the  posterior  and  anterior  chambers. 
In  a  simple  case  the  iridectomy  should  be  made  in  the  upper 
segment;  but  when  the  pupil  is  occluded  the  lower  nasal  side 
should  be  selected  in  order  to  favor  vision.  A  total  posterior 
synechia  requires  an  iridectomy,  but  since  it  is  not  generally 
possible  to  remove  a  piece  of  the  iris  sufficiently  large,  extrac- 
tion of  the  lens  will  often  be  necessary.  An  iridectomy  may 
be  done  when  the  lens  is  shrunken  or  absent. 
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These  include  ini/drlasi.'i,  iDi/nsii,  aiiiinrnna,  in'ihilmiesis, 
and  hiiJiiiix. 

Mydriasis. — Mydriasis,  or  dilatation  of  the  pupil,  may  be 
spasmodic  or  paralytic.  When  spasmodic,  it  may  be  a 
symptom  of  cerebral  or  spinal  disease,  or  due  to  irritation 
direct  or  reflex  of  the  cervical  sympathetic. 

Paralytic  mydriasis  is  much  more  common,  and  is  due  to 
paresis  or  paralysis  nf  the  motor  oculi;  cerebral  diseases 
affecting  the  nucleus  of  the  third  nerve;  use  of  mydriatics,  as 
atropine,  homatropinc,  daturine,  and  scopolamine;  poisoning 
■by  ptomaines  or  the  products  of  the  diphtheria  bacillus; 
syphilis;  pressure  on  the  ciliary  nerves  from  increase  of 
intra-ocular  tension;  and  injurj'  producing  iridoplegia. 

The  prognosis  and  treatment  depend  upon  the  cau.se. 
Mydriasis  from  injury,  cerebral  diseases,  and  glaucoma  is 
often  permanent. 
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Myosis. — Myosis,  like  mydriasis,  may  be  spasmodic  or 
paralytic.  When  spasmtxiic,  the  myosis  is  due  tu  agents  like 
eserine  and  plIocariMiie;  wlieii  i>aralytic,  to  paralysis  of  the 
cervical  symi)athetic  and  to  spinal  disease,  as  tabes. 

Aoisocoria. — Anisocoria  is  a  term  which  designates  a 
difference  in  the  size  of  the  pupils.  In  young  nervous  in- 
dividuals, mydriasis,  seldom  complete,  may  occur,  but  the 
condition  is  temporary,  although  subject  to  relapses.  Syphilis 
is  the  more  common  cause  of  unilateral  mydriasis,  and  yields 
to  treatment. 

Cychplegia,  or  paralysis  of  the  accommodation,  sometimes 
complicates  the  condition. 

Iridodonesis. — Iridodonesis,  or  pathological  trembling  of 
the  iris,  occurs  when  the  iris,  because  of  the  absence  of  the 
lens,  has  not  the  proper  support. 

Hlppus. — Hippus  is  a  condition  in  which  the  size  of  the 
pupil  is  subject  to  rapid  variations  because  of  clonic  or  inter- 
mittent spasm  of  the  iri,s.  It  occurs  in  various  ner\'ous 
diseases,  both  organic  and  fiuictional. 


THE  CILIARY  BODY. 

ANATOMY. 

The  eiliarr  body  connects  the  choroid  and  the  iris,  forming 
the  middle  zone  of  the  uveal  tract  (Fig.  20). 

It  consists  of  the  ciliary  musfle,  rom|K»sc(l  of  unstriated 
muscle  fibers,  connective  tissue,  bloodvessels,  and  nerves:  and 
the  ciliary  -proeegses,  which  are  similar  in  structure  to  the 
choroid,  with  the  exception  that  the  arteries  empty  directly 
into  the  veins  without  the  intervention  of  capillaries. 

The  inner  surface  of  the  ciliary  body  i.s  a  continuation  of 
the  pigment-layer  of  the  retina,  and  is  kn<»wn  as  the  pars 
clliaria  retime. 

Antatoposteriorly  the  ciliary  body  is  about  one-quarter  of 
an  inch  in  width,  and  a  vertical  section  of  the  bulb  shows  that 
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it  is  triai>[;u]ar  in  shape,  the  base  being  directed  forward  and 
the  apex  merKiiiR  into  the  clioroid. 


The  ciliary  miucle  consists  of  longitudinal,  radiatirtg,  and 
circular  fibers,  arrange*!  in  this  order  from  without  inward. 
The  ciliary  processes  represent  the  choroid  and  the  pigment- 
layer  of  the  retina :  the  former  is  external,  the  latter  internal. 
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The  processes  anteriorly  are  thrown  into  from  seventy  to 
eighty  folds,  the  posterior  ]x»rtion  is  perfectly  smooth. 

The  ciliary  muscle  is  tlie  means  of  effecting  accommodation 
for  vision  at  different  distances.  When  the  eye  is  at  rest, 
implying  rest  of  the  ciliary  muscle,  the  lens  is  flattened  by 
the  tension  of  the  suspensory  ligament,  which  is  produced  by 
the  position  of  the  ciliary  body.  When  the  ciliary  muscle  is 
at  rest,  the  ciliary  body  is  at  a  greater  distance  from  the 
equator  of  the  lens  than  during  accommodation,  and  the 
anterior  border  of  the  ciliary  body  during  rest  extends 
farther  backward.  The  position  of  the  ciliary  bo<ly  being 
such  that  the  tension  of  the  suspensory  ligament  is  increased 
during  rest  of  the  ciliary  muscle,  it  will  be  evident  that  the 
lens  ia  flattened  from  the  tension  of  the  suspensory  ligament 
when  the  eye  is  at  rest.  When  the  tension  is  removed  because 
of  the  change  of  position  of  the  ciliary  body,  which  is  nearer 
the  lens  during  accommodation,  the  natural  elasticity  of  the 
lens  increases  its  convexity.  During  accommodation  the 
entire  iris  moves  forwanl  and  the  pupil  is  contracted. 

The  ciliary  processes  supply  nutrition  to  the  lens  and  con- 
tiguous portion  of  the  vitreous,  and  replenish  largci\'  the  loss 
of  the  aqueous  humor. 

The  ciliary  muscle  is  supplied  by  fibers  from  the  third 
nerve,  which  also  supplies  the  sphincter  pupilla?  and  internal 
recti  muscles.  The  intimate  connection  of  these  fibers 
explains  the  convergence  of  the  eyeball  and  contraction  of  the 
pupil  which  are  associattnl   with  accnninKMlation. 

ANOMALIES   AND  NEOPLASMS. 

Colobonia. — Coloboma  of  the  ciliary  body  is  due  to  a  per- 
sistence of  the  cleft,  and  is  often  associated  with  a  coloboma 
of  the  iris,  choroid,  or  lens.  Inasmuch  as  the  iris  grows 
from  the  anterior  border  of  the  ciliary  body,  a  coloboma 
of  the  ciliary  body  is  the  cause  of  the  coexisting  coloboma 
of  the  iris. 

Neoplasms. — Newgrowths,  excluding  tubercle  and  gum- 
mata.  are  \ery  rare.  When  present,  enucleation  is  the 
treat  III  cut. 
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INJURIES  OF  THE  CIUART  BODY. 

Wounds. — Wnunds  of  all  kinds  may  involve  tlie  ciliary 
region,  and,  bennise  of  the  danger  to  the  iniiiijureiJ  eye  from 
sympathetic  inflammation,  are  of  the  greatest  importance. 

Injuries  of  the  choroid  or  iris  from  a  foreign  body  are  very 
seriouii  from  the  possibility  of  causing  sympathetic  tronble. 
But  if  the  ciliary  region  l>e  involved  the  danger  is  the  greatest. 
The  nearer  the  wound  ia  to  the  ciliary  region,  the  greater 
becomes  the  danger. 

A  sympathetic  mfiammatioii  is  usually'  the  result  of  trauma 
affecting  the  iris,  ciliary  body,  or  choroid,  whereby,  after  a 
variable  time  (from  a  few  weeks  to  many  >ears),  a  plastic  or 
serous  uveitis  occurs  in  the  other  eye. 

The  most  popular  theory  explaining  the  pnKluction  of 
sympathetic  inflammation  is  the  one  which  teaches  that 
infection  is  amveyed  to  the  other  eye  along  the  optic  nerve 
and  its  sheaths. 

When  an  injured  eye  some  time  after  receipt  of  the  injury 
becomes  painful  and  the  other  presents  signs  of  irritation, 
such  as  photophobia,  lacrimation,  congestion,  or  tenderness, 
sjTnpathetic  inflammation  should  be  thought  of,  I'suslly  it 
will  be  noticed  that  the  accommodation  of  the  uninjured  eye 
is  eripple<i.  The  ciliary  body  is  involved  at  first,  then  the 
iris,  and  finally  the  choroid. 

Treatment. — Treatment  of  sympathetic  inflammation  is 
most  satisfactory  when  prophylactic.  An  injurj'  in  the 
ciliary  region,  the  eye  being  sightless,  is  best  treated  by  an 
enucleation.  When  a  panophthalmitis  occurs  in  consequence 
of  traumatism,  the  danger  of  sympathetic  inflammation  is 
not  great. 

When  sympathetic  inflammation  has  fairly  developed, 
treatment  is  useless.  If  any  vision  remains  in  the  injured  eye 
after  marked  signs  of  sympathetic  ophthalmitis,  it  should  not 
be  enucleated,  since  the  sight  of  the  injured  eye  is  then  apt 
to  be  all  the  patient  will  possess.  If  some  time  after  injury 
to  an  eye  a  patient  presents  himself  with  tenderness  and 
painfulness  of  that  eye,  it  is  well  to  suggest  an  enucleation  as 
the  only  treatment. 
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In  twii<t(«ju<ii«r  of  injury,  cycloplegia  or  parslysLi  of  the 
riliary  ifiiiwrlc  fift*-ri  H<.-cf*inpanics  iritloplegia.  Myeloplegia 
fn>in  trHiiinatiKrn  ts  UHually  permanent. 

DISEASES  OF  THE  CHIABT  BODT. 

CTeHlii.-- An  inflammation  of  the  ciliar>'  body  seldom 
iMfiint  aloijc,  till;  trtH  \mng  almost  in\'ariably  affected.  An 
iritJH  may  rKi-ur  witlir^ut  iii\-<ilvitig  the  ciliarj-  body,  but 
mmu-ttntfn  tlii>  crlJary  tjotly  becomes  secondarily  affected. 
An  irielfrri/rlifin  is  an  inflammation  of  both  the  iris  and  ciliary 
bf«ly. 

A  n'lmplr-  ryclUin  presents  many  symptoms  of  an  iritis — 
jMiin,  photophobia,  lacrimatiuii,  ciliary  redness,  change  of 
(■olor  of  tin;  iris,  impairment  of  sight,  and  evidences  of 
exiidali-;  bnt  iMtsiiles  tli(!se,  a  hypupyun,  which  rapidly 
npiM^ars  and  disappeurs,  a  deimiiitum  of  particles  upon  the 
jMwU'rior  surface  of  tUv.  cornea  (constituting  keratitis  punc- 
(Hta),  tenderness  over  the  ciliary  region,  and  increase  of 
intra-^K-iilar  tension  octcur.  When  the  cytilitis  is  due  to  sym- 
iwthi^if^  inflannnatir>n,  a  whitening  of  the  eyebrows  is  some- 
times ol»f«'rv(Nl.  A  simple  cycliti-s  is  usually  a  chronic 
trouble,  and  is  subject  to  frequent  exacerbations. 

The  mimeii  of  cyclitis  are  the  same  as  those  of  iritis,  and 
the  Irriihiiriit  is  the  same. 


TIIK  CHOROID. 

ANATOMY. 

The  rhnrtwl,  ciliary  body,  and  iris  form  the  middle  coat  of 
the  eye,  and  are  known  as  the  ureal  tract. 

The  chon)id,  forming  the  posterior  seven-tenths  of  the 
iiiidille  Hini<',  extends  from  the  entrani-e  of  tlie  optic  ner\e  to 
the  orn  serrata,  when'  the  ciliary  body  Wgins.  It  is  loosely 
attaeluHl  to  the  si-lera,  except  at  the  margin  of  the  disk,  where 
then-  is  a  ring  of  etnuiwtive-tissue  fibers.    The  choroid  is 
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from  jl-fr  to  tsts  "^  *"  ^^^^  '"  thickness  and  consists  largely 
of  bloodvessels  (Plate  III). 

The  lamina  fiisca,  tuiiica  vasculosa,  membrana  chorio- 
capillaris,  and  membraiia  lioiitaus  are  the  four  layers  of  the 
choroid. 

The  lamina  fusca,  or  suprachoroidea,  consists  of  loose 
cellular  (onnective-t issue  fibers,  among  which  are  imbedded 
many  pigment  cells,  lymph  corpuscles,  and  elastic  fibers. 
This  layer  loosely  connects  the  choroid  and  the  sclera, 
between  which  is  the  perichoroidal  IjTiiph  space,  which 
commmiicates  with  the  lymph  space  in  Tenon's  capsule. 

The  tunica  vasculoaa  contains  the  ramifications  of  the  long 
and  short  posterior  ciliary  arteries,  whidi  are  internal  to  the 
veins.  These  arteries  empty  into  the  choriwapillary  layer, 
and  the  blood  from  this  layer  and  mnch  from  the  ciliary  body 
and  iris  leave  the  eye  by  the  Torlirone.  tebtn,  of  which  there  are 
from  four  to  six.  The  smaller  veins  empty  into  larger  ones, 
which  finally  form  a  single  large  vein,  or  vena  vortifosa, 
which  is  the  summit  or  vortex  of  each  group  or  set  of  veins. 

The  membrana  cboriocapiUaris  contains  the  capillary  system 
formed  by  the  long  and  short  posterior  ciliary  arteries. 

The  membrana  limitans,  or  lamina  m'trea,  is  very  thin,  and 
is  firmly  attached  to  the  membrana  capillaris.  The  pigment 
layer  of  the  retina  covers  the  inner  surface  of  this  layer. 

The  choroid  and  ciliary  processes  furnish  auttitive  lymph  to 
the  lens,  anterior  part  of  the  vitreous,  and  external  layers  of 
the  retina. 

CONGENITAL  ANOMALIES  OF  THE  CHOROID. 

Albinism. — In  cases  of  complete  albinism,  the  choroidal 
and  retinal  pigment  is  wanting,  and  the  choroidal  vessels 
can  be  easily  seen  upon  a  light  background  with  the  oph- 
thalmoscope. The  pupil  presents  a  pinkish  reflex.  The 
visual  acuity  is  always  diminished,  and  the  eyeballs  make 
rapid  oscillations,  a  condition  known  as  nystagmus.  Myopia 
and  strabismus  often  complicate  albinism. 

Coloboma. — Absence  of  the  choroid  usually  occurs  in  the 
choroidal  fissure,  but  may  occur  in  the  area  of  the  macula. 
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With  the  ophthalmoscope  an  oval  whitish  area  in  seen  extend- 
ing from  the  lower  margin  of  the  disk  toward  the  cihary  body, 
the  long  diameter  being  that  of  the  anteroposterior  axis  of 
the  globe.  Because  of  the  absence  of  the  pigment  and  the 
choroidal  vessels  the  white  sclera  is  seen,  representing  the  size 
of  the  defect.  When  the  retina  is  perfect,  its  vessels  are  seen 
to  cross  the  area  of  defect;  when  absent,  the  vision  is  all  the 
worse. 

Coloboma  in  the  choroidal  fissure  is  often  accompanied  by 
similar  defects  of  the  ciliary  body  and  iris,  as  well  as  other 
anomalies  of  development.  A  small  crescentic  defect  of 
choroid  at  the  inferior  margin  of  the  disk  stimulates  the 
myopic  crescent  in  appearance,  but  not  in  location.  This  is 
known  as  the  coloboma  of  Fuchs. 

A  coloboma  of  the  choroid  about  the  disk  may  or  may  not 
be  associated  with  a  coloboma  of  the  nerve  sheath. 

Colobomas  are  often  hereditary,  and  occur  in  individuals 
having  other  congenital  malformations. 

The  size  and  position  of  the  colohonia  and  the  condition  of 
the  eye  determine  the  impairment  of  vision. 

Treatment  is  useless. 


NEOPLASMS  OF  THE  CHOROID. 

Sarcoma. — Sarcoma,  usually  a  nielanosarcoma,  is  a  verj' 
rare  growth  of  the  choroid,  occurring  most  frequently  between 
the  ages  of  fort\'  and  sixty.  Since  gl'uima  of  the  retina  occurs 
exclusively  in  children,  the  patient's  age  is  a  diagnostic  point 
of  value,  inasmuch  as  both  neoplasms  run  a  similar  course. 

Syinptoma, — T\w  first  Magr  of  the  growth  can  be  diagnosed 
only  with  the  ophthalmoscope,  more  or  less  detachment  of 
the  retina  and  corresponding  disturbance  of  vision  being 
present. 

The  xecnnd  siage  is  that  in  which  a  sccondar,\'  glaucoma  or, 
more  rarely,  an  iridocyclitis  results. 

The  third  stage  is  characterized  by  perforation  of  the  bulb, 
and  the  fourth  by  the  occurrence  of  metastatic  nodules  in 
other  organs. 
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Prognosis. — The  projiiiusis  is  bfld  as  regards  life,  for  most 
patients  siieeitmb  unless  the  malignant  neoplasm  be  removed 
at  tlie  beginning. 

Treatment. — At  times  enucleation  does  not  suffice,  and 
an  exenteration  of  the  orbit,  inchuhng  the  [jeriosteum,  is 


necessary'. 


INJURIES  OF  THE  CHOROID. 


Contusion. — Contusion  may  prodnce  a  ruphtre  of  the 
choroid,  which  is  either  a  simple  condition  or  a  compMcation 
of  other  injuries  from  the  same  cause.  Immediately  after 
the  injury  the  diagnosis  may  be  difficult,  owing  to  the 
hemorrhage. 

The  rupture  usually  appears  like  a  rent  or  streak,  whieh 
is  sometimes  forked  and  is  often  roneentric  with  the  optic 
papilla.  Unless  the  rupture  has  involved  the  retina,  the 
retinal  vessels  will  be  seen  to  pass  over  the  rent.  The  location 
of  the  rupture  determines  the  impairment  of  vision,  the 
macular  region  being  the  worst. 

Treatment. — Treatment  consists  in  rest,  atropine,  and  anti- 
phlogistic measures,  as  use  of  cold  cloths  and  local  blood- 
letting. 

Detachment.— Detachment  of  the  choroid  sometimes 
occurs,  but  is  not  recognized,  owing  to  the  opacity  of  the 
media,  until  the  eye  has  been  enucleated.  When  the  choroid 
is  injured,  in  consequence  of  a  itenetratinii  woiintl,  the  con- 
dition is  very  bad,  particularly  when  infection  has  taken 
place. 

Foreign  Bodies. — Foreign  bodies  which  injure  the  choroid 
in  tlieir  course  should  be  removed  on  general  principles. 

Injuries  prwlucing  a  niipjniraiive  ckorm/litis  lead  to  panoph- 
thalmitis and  phthisis  buibi,  with  loss  of  sight  and  shape  of 
the  eye. 

CHOROIDITIS. 

The  choroid  is  subject  to  three  kinds  of  inflammations: 
tubercular;  an  exudative  or  plastic;  and  a  suppurative. 

Tuberculosis  of  the  Choroid. — The  nofiiilemay  be  solitary; 
or  niultiplc  and  di.ssmiinatcii, 
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When  soUiary,  a  very  rare  condition,  the  course  of  the 
disease  is  that  of  a  neoplasm,  and  most  often  occurs  in  youth. 
The  eye  is  in\'ariably  lost,  but  the  patient's  life  may  be  saved 
by  an  enucleation  if  the  eye  is  the  single  and  primary  seat  of 
the  affection. 

D^isseminated  tuberculous  nudules,  usually  less  than  ten  in 
number,  are  a  manifestation  of  miliary  tuberculosis,  and  when 
seen  with  the  ophthalmoscope,  assist  in  dl^nosis  of  the  same. 
The  nodules  can  be  differentiated  from  other  inflammatory 
ehoroidal  changes  (chonwlitis  disseminata)  by  their  rapid 
growth  an<i  absence  of  pi(;ment. 

Exadative  Choroiditis.— Pathology.— It  is  manifested  by 
the  formation  of  an  exudate  at  the  site  of  inflammation. 
Absorption  of  tlic  exudate  leads  to  atrophy  of  the  choroid 
and  development  of  pigment,  which  more  often  accumulates 
at  the  margins  of  the  diseased  s|jots.  In  some  cases  the 
choroid  ah>ne  is  diseaswi,  hut  frc«iuently  the  retina  is  more 
or  less  inv()lved,  in  which  case  the  condition  is  called  a 
cboritirttiiiiti.i. 

An  exudative  ciioroiditis  does  nut,  as  a  rule,  involve  the 
iris  and  ciliary  body  as  dues  tiie  suppurative  form,  and  the 
media  remain  transparent,  so  that  the  diagnosis  with  the 
ophthalmoscope  is  an  easy  matter.  An  exudative  choroiditis 
maj'  affect  one  or  both  e\es,  ami  the  cause  is  often  syphilis, 
either  hereditary-  or  actiuircil,  scrofula,  anemia,  and  diseases 
which  lower  the  vitality. 

.\ccording  to  the  location  and  arrangement  of  the  lesions, 
the  implication  of  the  R'tina.  or  the  cause,  exudative  cho- 
roiditis is  classified  as  follows:  vhnwiditix  dhxcmiuata:  chomi'd- 
itls  areolaris;  chiiwitlifin  cenlralis;  clioriDrctiuitis  uperifica, 
and  utaphj/lonra  jmnticiiM.  or  posterior  sclerochoroi (litis. 

Choroiditis  Disseminata.— Choroiditis  disseminata  Is  char- 
acterized by  a  immber  of  spots  whi<'h  are  scattered  about 
the  fundus,  the  papilla  representing  the  centre.  The  atrophy 
of  the  choroid  i>ermits  the  view  of  the  scleni,  m  that  the 
spots  are  yellow  or  white,  acconling  to  the  degree  of  atrophy. 
The  disease  usually  begins  at  the  periphery  and  extends 
toward  the  papilla.  S<inietiines  the  lesions  are  confined  to 
the  iMriphery,  the  papilla  and  circum|mpillar>-  |K>rtion  of  the 
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choroid  show-iiig  evident-es  of  atrophy.  These  cases  usually 
develop  in  syphilitic  subjects.  In  some  old  cases  of  dissemin- 
ated choroiditis  the  retina  becomes  involved,  so  that  the 
deposition  of  pigment  may  cover  the  retinal  vessels,  which, 
because  of  a  diminution  in  size,  indicates  an  atrophy  of  the 
retina.  The  papilla  is  often  blurred,  the  margins  being 
indistinct  and  the  cupping  not  demonstrable.  Such  cases 
receive  the  name  chorioretinitis. 


Fio.  2!.— Syphililic  choroiditis.     (Jftger.) 


Choroiditis  Areolaris.— Choroiditis  areolaris  presents  for 
examination  lesions  of  which  the  macular  region  forms  the 
centre.  The  lesions  form  about  the  macula  in  such  a  way 
that  the  recent  spots  are  the  more  distant. 

Choroiditis  Centralis. — Choroiditis  centralis  has  a  lesion 
which  covers  the  macular  region,  producing  a  central  scotoma 
or  blind  spot.  High  degrees  of  myopia,  syphilis,  and  con- 
tusions may  produce  it. 
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Chorioretinitis  Specifica.^Chorioretiiiitis  specifics  is  due 
to  syphilis  (Fig.  -1),  and  involves  the  retina  and  choroid, 
as  tlie  name  implies.  The  vitreous  and  retina  beciime  less 
transparent,  and  in  the  vitreous  small  dust-like  particles 
develop,  A  papilloretinitis,  characterized  by  a  haziness  of 
the  papilla  and  circumpapillary  portion  of  the  retina,  is 
usually  present.  Atrophy  of  the  retina  with  its  vessels 
notably  diminished  in  size  and  a  deposition  uf  pigment  are 
the  results  of  this  disease. 

PoEterior  Staphyloma. — A  posterior  staph^'louia  is  that 
condition  of  the  choroid  characterized  by  an  atrophy  adjacent 
to  the  disk  associated  with  a  bulging  of  the  sclerotic,  which  is 
greatest  at  the  temporal  border  of  the  disk.  This  condition 
is  the  cause  of  malignant  forms  of  myopia  and  often  com- 
plicates myopia  of  high  degree. 

Treatment.— The  treatment  of  all  forms  of  exudative 
choroiditis  depends  upon  the  cause.  Syphilis  and  the 
various  dyscrasias  demand  their  particular  treatment.  To 
facilitate  absorption  of  the  exudates,  the  iodides  and  dia- 
phoretics (as  pilocarpine  and  the  salicjlates)  are  indicated. 
Absolute  rest  of  the  eye  and  a  darkened  room  are  necessary 
for  some  cases. 

Suppurfttive  Choroiditis. —EtioloK7. — This  disease  is  due 
to  infection,  the  source  being  either  within  the  patient — 
endogenous — producing  the  disease  by  metastasis;  or  from 
without — exogenous.  Phlegmonous  iuflamination  of  the 
orbit,  meningitis,  and  pyemia  are  the  more  (.'ommon  sources 
of  endogenous  infection.  Traumatism  and  spontaneous 
perforations  of  the  cornea  in  consequence  of  ulcers  or  ab- 
scesses may  prwluce  infection  from  without. 

Symptoms. — This  disease  is  associated  with  secondary 
inflammation  of  the  ciliary  body  and  iris,  and  the  symptoms 
are  therefore  intense.  The  lids  are  swollen,  the  conjunctiva 
is  congested  and  edematous,  the  cornea  dull,  the  aqueous  is 
no  longer  transparent,  and  a  small  amount  of  pus  settles 
at  the  bottom  of  the  anterior  chamber — hypopyon.  The 
iridocyclitis  produces  great  pain  and  tenderness.  The 
choroidal  exudate  which  occurs  between  the  choroid  and 
retina  extends  into  the  cavity  of  the  vitreous.    The  intra- 
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ocular  pressure  is  increased  because  of  the  exudate  and 
possible  interference  with  drainage,  due  to  a  secluaio  pupillee 
in  the  first  stages.  In  less  severe  cases  the  globe  begins  to 
shrink,  absorption  taking  place:  Atrophy:  in  severer  eases 
the  globe  becomes  an  abscess — panophthalmitis,  and  the 
pus  finally  finds  an  exit  through  the  sclera,  leading  to  a 
condition  known  as  phthisis  biilbi. 
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Treatment. — The  treatment  of  suppurative  choroiditis  is 
palliative.  To  relieve  the  pain,  heat  and  anodynes  are 
useful.  An  enucleation,  if  performed  in  the  early  stages,  is 
not  dangerous,  and  much  suffering  is  forestalled.  An  incision 
may  be  made  through  the  sclera  and  evacuation  of  the  pus 
tlius  hastened.  In  the  later  stages  an  enucleation  is  danger- 
ous, since  a  suppurative  meningitis  may  result. 
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Defiiiition. — (ilauconia  is  a  disease  of  the  eyeball,  character- 
ized by  an  increase  of  tension. 

Tariflties. — As  regards  its  duration,  it  may  be  acute,  aub- 
aciile,  or  chronic;  and  it  is  either  priinary,  when  there  has 
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been  no  antecedent  causal  disease;  or  seconttart/,  when  the 
increase  of  tension  is  due  to  some  previous  ocular  affection. 

Primary'  glaucoma  may  occur  with  or  without  inflammatory 
manifestations,  and  is  accordingly  called  either  inflammatory 
or  simple.  11  ydmyklhalmoa  is  a  disease  of  childhood,  charac- 
terized by  an  extraordinary  size  of  the  eyeball  and  an  increase 
of  tension  which  is  not  accompanied  by  inflammatoty 
reaction:  it  is  therefore  a  form  of  simple  glaucoma. 


Normal  tension  of  the  eyeball  is  expressed  b.\-  the  letter  T; 
increaned  tension  (hyi)ertony) ,  acconlinp  to  the  degrt-e,  by 
T  +  1,  T  +  2,  or  T  +  :i;  reiliicid  ivnsUm  {hvpotunv), 
aw-ording  to  the  degree,  by  T  -  I,  T  -  2  or  T  -  3.  '1"  +  1  ? 
signifles  doubtful  incn^ase  of  tension,  and  T— 1?  doubtful 
reduc-tion  of  tension.  To  determine  the  tension,  palpation 
with  the  two  index  fingers,  the  hands  resting  on  the  patient's 
face,  is  a  ready  method.  For  absolute  accuracy,  however, 
the  tonometer  (I'ig.  22)  should  b<'  emJ^lo^■('<^.  The  theory 
of  this  instrument  is  bused  uiMin  the  fact  that  a  differeiu'C  of 
pressure  is  necessary  to  flatten  a  given  area  of  the  cornea. 
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according  to  the  intra-ociilar  tension.  After  instillation  of 
a  sohuion  of  holocaine  (0.5  to  1  per  cent.)  the  instrument  is 
placed  perpendicularly  upon  the  cornea  of  the  patient  in  the 
supine  position  looking  directly  upward  and  the  pressure  is 
registered  on  the  scale.  The  normal  pressure  varies  between 
12  and  27. 

Primuj  Glaucoma. — Primary'  glaucoma  has  a  doubtful 
etiology,  but  several  conditions  are  observed  in  eyes  blinded 
by  glaucoma  which  explain  the  increase  of  tension. 

In  order  to  interpret  these  Lnnditions,  the  drainage  of  the 
aqueous  chamber  must  be  understood.  The  nutrient  fluid 
secreted  by  the  ciliary  body  to  nourish  the  vitreous  and  the 
lens  and  replenish  the  aqueous  chamber  passes  through  the 
pupil  into  the  anterior  chamber  and  escapes  from  the  eye  by 
filtration  through  the  pectinate  ligament  into  Schlemm's 
canal  and  the  venous  system.  The  angle  formed  by  the  iris, 
the  pectinate  ligament,  ami  the  posterior  wall  of  Schlemra's 
canal  is  known  as  ihc  filtration  angle;  and  it  is  evident  that 
any  condition  which  interferes  with  or  obliterates  this  angle 
will  prevent  the  drainage  of  the  eje,  whereby  an  accumulation 
of  the  aqueous  will  occur,  and  an  increase  of  intra-ocular 
tension  is  the  inevitable  consequence. 

In  cases  of  primary  glaucoma  the  filtration  angle  is  either 
closed  or  considerably  compressed,  and  the  iris  is  either  ad- 
herent to  the  cornea  and  pectinate  ligament  or  pressed  against 
them.  In  recent  cases  the  ciliary  processes  and  the  ciliary 
muscle  are  drawn  forward,  but  later  they  are  atrophied  and 
retracted. 

The  obliteration  of  the  filtration  angle  is  due  primarily  to  - 
pressure  of  the  ciliary  processes  against  the  iris,  and  the 
explanation   of   increased   tension   is  the   retention   of  the 
intra-ocular  fluid. 

Acute  Primary  Inflammatory  Glaucoma. — Acute  primary 
inflammatory  glaucoma  is  bilateral,  one  eye  and  then  the 
other  being  affected,  and  occurs  almost  exclusively  in  in- 
dividuals past  forty  years  of  age. 

Etiologji. — The  ejes  are  frequently  h,ypermetropic;  sex 
does  not  predispose;  heredity  is  often  demonstrable:  the 
Jewish  race  is  predisposed;  mental  emotions  are  sometimes 
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causal;  sleeplessiiess,  g^l^at  uiid  proloiigccl  pniii,  stan'ation, 
respiration  of  foul  air,  excessive  moiitnl  application,  vomiting, 
and  febrile  diseases  ma\'  lead  to  a  depressi-d  state  of  the 
body  which  favors  Klf't'"'"'* i  miotics  abort  light  cases  and 
relieve  se\ere  ones,  but  do  not  pre\'ent  relapses;  iridectomy 
restores  norma)  tension  hiuI  a  sclerotomy  is  a  palliative 
measure;  an  eye  ciUK-leated  because  of  inflammatory 
glaucoma  remains  hard  after  enucleation;  and  the  examina- 
tion of  an  eye  between  tlie  attacks  of  light  glancoma  shows 
no  pathological  changes.  The  above  facts  represent  what  is 
p6siti\'cly  known  abont  acute  inflanimatc}r.\'  (glaucoma. 

tiy>ni>t(}ii"t. — Acute  primar\'  gliiucuma  is  sometimes  pre- 
ce<led  by  premonitory  symptoms,  as  dinniess  and  rainbow 
vision;  but  the  onset  may  lie  sud<lc]i  and  violent  in  the 
fulminating  form.  After  some  exciting  cause,  the  eye  becomes 
luiinful  uiul  a  neuralgic  pain  niiliates  from  the  affected  eye 
over  the  temple  and  side  of  the  licnil.  Tlie  lids  are  swollen 
and  the  c(mjun<-tivii  is  c()ng<'sted.  The  cornea  becomes 
"steamy'  from  edema  of  its  tissues,  is  nut  sensitive,  and 
vision  is  much  impaireil.  The  pupil  is  usually  ililated  and 
does  not  react,  and  acc»>nnnodation  is  diminished.  The 
tension  of  the  eyeball  will  be  found  more  or  less  increased, 
and  the  anterior  cliiimber  ijcconies  more  shallow.  Ophthal- 
moseo]>ic  exami nation,  wlien  possible,  shows  that  the  arteries 
are  smaller  and  the  veins  cTigorgeii.  Hemorrhages  in  the 
retina  and  choroid  are  occasioiiiilly  observed.  The  blood- 
pressure  is  usually  incri'asi^l.  .V  change  of  refraction  of 
some  dio|)tres  is  also  observed  in  glaucoma.  \f  traitmriif  lA 
not  instituted,  the  sight  is  lost. 

Subacute  Primary  Olaucoma.-  Subacute  primary  glaucoma 
is  characterized  by  a  recun-ence  at  iTitervals  of  im|K'rfcct 
and  rainlxiw  vision  at  the  iteginiiing;  but  later  the  increased 
tension  is  iKTinanent,  and  its  results,  the  glaucomatous 
cui)ping  of  tlie  ilisk  and  eoiitrartion  of  the  visual  field  due 
to  insufficient  nutrition  of  the  retina,  take  place.  Itlindness 
is  the  result  unless  o|MTative  interference  i-onies  to  the  rescue, 
when  some  vision  is  still  ntairied. 

Absolute  Olaucoma.  .Misolute  glaucoma  implies  that  the 
eye  is  siglitlcs,s,  the  tension  is  excessive,  and  the  disk  e.xcii- 
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vatcil.  'Ilif  roriK'ii  is  transparent  but  insensiti\e,  the  irirt 
rcduc-ed  to  a  narrott-  baml,  and  the  anterior  chamber  is  very 
shallow.  Abailute  glaut'oma  Icaris  to  ectasias  of  the  stiera, 
particularly  the  equatorial  form,  opacity  of  the  lens,  and  a 
haziness  of  the  cornea.  These  manifestations  are  those  of 
glaucomatous  degeneration,  which  is  often  accompanied  by 
pain.  The  final  outcome  may  be  atrophy  of  the  bulb,  or 
perforating  abscess  of  the  cornea,  with  its  consequent 
iridocyclitis  or  panophthalmitis  with  phthisis  bulbi. 

OUucoma  Simplex. — (llaucoma  simplex  is  a  chronic  primary 
affection,  the  only  symptom  of  which  is  impairment  of  the 
sight.  Increase  of  intrn-ocular  tension  is  not  present  at  all 
times,  and  may  be  absent  altogether.  .Chronic  primary 
glaucoma,  as  it  is  also  called,  develops  slowly  and  insidiously, 
and  may  require  many  years  to  destroy  the  sight.  Like 
inflammatory  glaucoma,  it  affects  both  ejes,  one  shortly 
after  the  other.  Since  pain  and  inflammation  are  not  present, 
the  patient  may  not  be  aware  of  the  disease  until  the  visual 
field  becomes  considerably  contracted,  the  central  vision 
remaining  good  for  a  long  time.  The  eye  may  api)ear  normal 
even  when  blind,  or  an  inflammatory  glaucoma  may  suiier- 
veiie    with    its    results. 

Hydrophthalmos  or  Buphthalmos. — Hydrophthalmos  occurs 
either  congcnitally  or  .shortly  after  birth,  and  since  the 
sclera  at  this  period  of  existence  is  elastic,  an  increase  of 
intra-ocular  tension  may  increase  the  size  of  the  ejeball. 
In  adults  the  lamina  cribrosa  is  the  only  part  of  the  sclera 
which  yields  to  pressure,  and  this  accounts  for  the  presence 
of  the  glaucomatous  excavation  or  cupping.  Hydroph- 
thalmos may  come  to  a  standstill,  in  which  case  the  tension 
becomes  normal  and  some  sight  is  retained ;  or  it  may  progress 
until  the  eye  reaches  frightful  dimensions  and  sight  is  lost. 
Hydrophthalmos  is  usually  a  bilateral  di.sease. 

Treatment  of  Primary  Glaucoma. — The  treatment  of  primary 
glaucoma  is  palliative  and  operative.  Physostigmine  (better 
knouni  as  eserine)  and  pilocarpine,  because  of  the  myosis 
they  produce,  increase  the  permeability  of  the  filtration 
angle  and  reduce  the  intra-ocular  pressure.  Cocaine  dilates 
the  pupil,  but  contracts  the  ciliary  bloodvessels  and  dimin- 
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ishes  the  sensibility  of  the  ciliary  iieires,  whereby  the 
intra-ocular  pressure  is  redut-eii.  Cocaine  in  combination 
with  ph^'sostigmine,  the  myotic  action  of  which  should 
dominate,  is  also  useful.  Atropine  must  be  mentioned  to  be 
condemned  in  the  treatment  <if  primary  glaucoma.  It 
dilates  the  pupil,  increases  the  intra-ocular  pressure,  and 
may  not  only  precipitate  an  attack  of  jflaucoma  in  a  pre- 
disposed individual,  but  even  destroy  the  sif[ht  in  a  short 
time  when  used  diirini;  the  disease.  However  valuable 
atropine  is  in  the  treatment  of  corneal  and  iritic  disease,  it  is 
dangerous  and  (iisjistrous  in  primary  glaucoma. 

ilorphine,  rest,  warm  nourishment,  laxatives,  and  the  local 
use  <ir  cold  are  valuable  piilliative  measures  in  certain  cases. 
The  myotics  are  useful  when  the  tension  of  the  eye  is  notably 
inereasi-d,  but  (»f  questionable  utility  in  chronic  glaucoma  {sim- 
plex), which  ma\'  not  be  accompanied  by  increase  of  tension. 

An  iridectomy,  scleral  trephine,  (-\clo<lialysis,  anterior  or 
pi>sterior  sclerotomy'  and  iridoscUTCctomy  are  the  o/vratlona 
suggesfd  for  the  relief  or  cure  of  primary  gliuieoma. 

An  iridedfiiini  in  oriler  to  he  ]jotent  should  be  made  in 
sueh  a  wa\-  that  a  large  segment  of  iris  is  removed  as  near  as 
possible  to  the  c'iliar\'  attachment.  The  efi'ect  of  a  properly 
performed  iridectomy  upon  the  course  of  an  acute  inflam- 
matory glaucoma  is  all  the  better  for  visi<in  the  sooner  it  is 
performed.  An  iridectomy  Is  beset  with  some  difficulty 
during  this  conditinn,  nwiiip  to  haziness  of  the  cornea  and 
shallowness  of  the  anterior  chamber,  but  its  effect  is  some- 
times curative.  In  chronic  inflammatory  glaucoma  the  result 
of  the  iridectomy  will  depend  u|hhi  the  duration  of  the  cup- 
ping and  atrophy  of  the  optic  nerve.  Simple  glaucoma  is 
not  so  much  benefited  by  an  iridectomy,  the  most  that  can  be 
exi>ected  being  a  retention  of  vision  etpial  or  nearly  equal  to 
that  at  the  time  of  o|x>nitit)n.  .Some  cases  n<-tually  do  worse, 
and  the  eye  is  blindc<l  after  the  iride<-tomy:  these  are  the 
malignant  ones. 

/( n  miUrluT  srleriilrimi/,  whereby  an  o|>ening  is  made  through 
the  sclera  into  the  anterior  chamlter,  niai'  be  perf()nne<i  in 
place  of  the  iridectomy,  hut  is  Tiot  mi  reliable. 

An  euuelfaliim  is  indicated  in  absolute  glaucoma  when,  on 
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account  of  atrophy  of  the  iris,  all  iridectoiiij'  cannot  be  per- 
formed or  would  be  useless  to  rehe\e  the  pain. 

Hytln-jihlhatmos  Is  subject  to  the  same  treatment  as  the 
other  primary  forms  of  glaucoma;  but  an  iridectomy  may  be 
serious  from  the  escape  of  the  vitrenuH  tlirough  the  suspensory 
ligament,  which  is  apt  to  tear  when  the  anterior  chamber  is 
emptied. 

Secondary  Glaucoma.— Definition,— The  increase  of  ten- 
sion is  due  to  si>nic  (K'lilar  disease  which  causes  retention  of 
the  iiitra-ocuiar  Huid. 

Etiology. — An  annular  posterior  synechia,  by  preventing 
communication  between  the  posterior  and  anterior  chambers, 
pushes  the  iris  forward  and  the  filtration  angle  is  no  longer 
permeable.  Corneal  wounds  or  ulcers  when  associated  with 
anterior  synechia  interfere  with  the  filtration  angle  accord- 
ing to  the  amount  of  iris  adherent  to  the  cornea.  When 
the  cornea  is  perforated,  establishing  a  fistula,  the  intra-ocular 
pressure  is  not  increased  so  long  as  the  aqueous  can  leak  out 
of  the  corneal  opening;  but  closure  of  a  fistula  of  long  dura- 
tion may  cause  increased  tension.  A  sennis  eyclitis,  from  the 
altered  character  of  the  secretion,  may  cause  an  accumulation 
of  morbid  fluid  which  is  too  thick  to  filter  through  the  pecti- 
nate ligament  in  the  anterior  chamber,  the  result  of  which  is 
a  deepening  of  the  anterior  chamber  and  widening  of  the 
filtration  angle  After  cataract  operations  secondary  glau- 
coma may  develop  at  a  variable  period  of  time.  The  fil- 
tration angle  is  always  found  to  be  abnormal.  A  dislocated 
lens  may  produce  increased  tension;  and  a  discission  or 
wound  of  the  lens,  because  of  the  swelling  of  the  lens,  may 
have  a  similar  effect.  Intra-ocular  tumors  at  a  certain  stage 
produce  intra-ocular  pressure,  and  the  filtration  angle  will  be 
found  distiirbefi  in  these  cases.  Exudations  in  consequence 
of  iridocyclitis  or  chorfiiditis  sometimes  lead  to  increase  of 
tension,  and  hemorrhages  into  the  vitreous  may  have  a  like 
result.  Ectasia  of  the  sclera  is  at  times  responsible  for 
increase  of  tension. 

n«atmflnt. — The  treatment  ofsecondary  glaucoma  depends, 
of  course,  upon  the  cause.  An  annular  posterior  synechia 
requires  an  iridectomy  to  establish  communication  between 
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the  jxisterior  mid  anterior  clianibers.  ('i>riieal  Ktaph.vl(>nia 
inay  Ix*  tn'atcH  l>y  fxcisinp  tlie  l>iilKii)p  part.  Kctasias  of  the 
sclera  proHiiciiiK  glHiicdma  are  l)eHt  treated  by  an  irldeftomy 
if  it  be  iMJMsihle;  otherwise  b\-  eituHeatioii  when  the  pain  is 
cwnsiderable.  The  teiiHinn  (iue  to  a  serous  eyclitia  is  relieved 
by  a  parat-etitesis  re|)eated  se\eral  times  if  necessarj.  A 
fiislocated  or  swollen  lens  should  ix  extraetetl  when  causing 
glancoma.if  it  be  possible.  Tumors  require  enncleation  of  the 
eye;  and  hemorrhagic  glaucoma  is  usually  not  amenable  to 
other  treatment.  .\11  sightless  an<l  painful  eyes  indicate 
enucleation. 


THE  LEN8. 

ANATOMT. 

The  crratalline  lens  is  a  transparent,  lenticular  hixly,  bicon- 
vex in  shape,  the  ]Kisterior  (■ur\'BtHrc  being  the  greater. 

It  is  enclosed  in  an  elastic  envelope,  or  capsule,  the  anterior 
part  being  more  than  twice  as  thick  as  the  pmsterior,  and 
henot*  more  subject  to  |)athologi<-al  <x»ndittons.  The  anterior 
part  of  this  cn\'cloj)c  is  known  as  the  aiiirrhr  rupsitle,  the 
posterior  part  as  the  j»i,iirrit)r  rai>»ulf.  althougli  the  envelope 
is  the  same  in  structure.  It  is  to  the  elasticity  of  the  capsule 
that  the  lens  owes  the  property  of  changing  its  curvature, 
whereby  the  ra\s  of  light  may  be  bntuglit  to  a  focus  on  the 
retina  in  adaptation  of  the  eye  for  sight  at  different  distances. 

Equator  and  Azis.^ — The  rquator  of  tlw-  lens  represents  the 
margin  at  which  the  lenticular  surfaces  meet.  The  anten>- 
iwsterior  nxi,i  of  the  lens  cxten<ls  from  the  s<)-calle<l  anterior 
to  the  posterior  i>ole.  which  is  at  the  junction  of  the  anterior 
and  middle  thirds  of  the  optical  axis  of  the  eye. 

The  lens  is  lielci  in  place  by  the  suspensory  ligament,  or 
zonula,  who.se  lenticular  attachments  are:  in  front,  to  the 
anterior  capsule  near  the  e(]uator;  l>ehiiid,  to  the  <-orreKpond- 
ing  margin  of  the  jjosterior  capsule. 

The  annular  space,  triangidar  on    section,  iKiunded  by 
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tlu'se  aiiterinr  iiml  imsterior  lanifllji'  uf  the  y.imidii  ami  tlie 
ecjUBtorial  margins  of  thf  Ipiis,  is  the  ftiiml  uf  PHlf  uf  the 
<il<!er  tmatomists. 

Accommodation. — The  lens  and  zonula  separate  the  aqueous 
and  vitreous  humors.  When  the  zonula  exerts  traction  on  the 
rapsule,  the  convexity  of  the  lens  is  diminished;  when  it  is 
relaxe<l  the  convexity  is  increased.  These  changes  of  the  lens 
constitute  accommtidation.  The  lens  up  to  adult  life  has 
throughout  the  same  consistence.  The  central  part,  known 
as  the  nucleus,  then  becomes  denser  than  the  external, 
or  cortical,  part.  With  increasing  age,  the  lens  substance 
becomes  less  pliable,  and  on  this  account  the  elasticity  is 
less  and  the  jx^wer  of  accomnuKlation  iliminishes. 

The  sabBtance  ol  the  lens  consists  of  lens  fibers,  each  of 
which  is  composed  of  two  la\-erB  of  epithelium.  These 
ribbijn-like  fibers  are  so  arranged  that  a  part  of  each  is  on  the 
anterior  as  well  as  the  posterior  surface.  They  are  kept  in 
apposition  b\-  a  cement  substance,  and  the  luies  of  apposition 
constitute  the  lens  stars,  which  can  be  better  obser^■ed  in 
young  subjects  than  in  adults. 

The  lens  stars  on  the  anterior  surface  of  the  lens  resemble  an 
in%'erted  Y  i\):  those  on  the  posterior  surface  the  erect  letter 
Y.  The  lens  fibers  forming  the  inner  and  middle  portions  of 
the  lens  have  serrated  edges;  the  peripheral  lens  fillers  are 
smooth  ami  have  nuclei.  The  mlnutf  xpaees  between  the 
fibers  contain  the  scmiHuid  cement  substance,  and  these 
channels  afford  passageways  for  the  transmission  of  the 
nutritive  fluid  to  the  fibers  of  the  lens.  The  ciliary  body 
secretes  the  fluid  for  nutrition  of  the  lens,  and  this  enters 
near  the  equator. 

The  substance  of  the  suspensory  ligament,  the  zonuleof  Zinn , 
or  the  zonula  ciliaris.  is  composed  of  transparent  homogeneous 
con neetivc-t issue  fibers,  which  jtrlsi.'  liirgely  from  between  the 
folds  of  the  ciliary  processes  and  also  fr(»m  the  ora  serrata  and 
the  smiwth  surface  of  the  ciliary  body.  The  fibers  which 
arise  posteriorly  are  inserted  on  the  posterior  surface  of  the 
lens;  the  others  cross  in  such  a  way  that  the  more  anterior 
fibers  are  inserted  on  the  posterior  surface  and  the  posterior 
fibers  go  to  the  anterior  surface  of  the  lens. 
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In  acconunodatioii,  the  elastic  lens,  tlie  suspensoni'  ligament, 
and  the  ciliar>"  body  are  conccnieil.  When  the  eye  is  accom- 
modating for  the  near  point,  the  lens,  because  of  its  elasticity, 
assumes  its  greatest  convexity,  the  suspensory'  ligament  being 
slack  from  the  position  of  the  ciliar>'  body,  which  during  this 
act  moves  forwani  and  inward.  When  the  ciliary  muscle  is 
at  rest,  the  ciliary  body  makes  traction  upon  the  fifjers  of 
the  suspensory  ligament,  and  in  consequence  of  this  the 
convexity  of  the  lens  is  diminished  and  the  eye  is  adapted 
for  distant  vision. 

MALFORMATIONS  OF  THE  LENS. 

Congenital  Absence.  —  Congenital  absence  of  the  lens 
(aphakia)  is  rarely  seen,  and  then  mostly  in  microphthal- 
mic  eyes. 

Lenticonus. — I/^'nticimus  is  a  rare  anomaly  in  which  the 
anterior  surface  (less  often  the  posterior  surface)  presents  a 
conical  projecti(»ii.  .\fter  the  use  of  a  mydriatic,  an  ophthal- 
moscopic examination  reveals  a  central  red.  circular  area 
surrounded  by  a  narrow,  ring-like  sliadow,  external  to  which 
is  an  illuminated  zone. 

Coloboma. — ('ol{»bonia  of  the  lens  sometimes  is  as.sociated 
with  a  congenital  coloboma  of  the  iris.  The  lens  is  more  or 
less  defective  at  flie  site  of  the  col()homa  iridis. 

Ectopia  Lestis  Congenita  {.luhlujratiim  of  ilie  kim)  is  often 
hereditary.  It  is  due  to  a  ditfereiue  of  width  of  the  sus- 
pensory ligameitt,  whereby  the  lens  is  not  held  in  proper 
position.  .-V  cnngeiiitally  dislocated  lens  is  sometimes 
cataractous  at  birth  or  may  become  so  later.  A  partial 
dislocation  very  often  becomes  a  comi>lete  one,  when  the 
iris  will  be  found  tremulous.  The  Irritlmntl  depends  upon 
the  patient's  vision,  operation  (removal  of  the  lens)  being 
only  undertaken  when  other  measures  (those  for  correctiug 
refractiou)  are  unsuccessful.  When  the  dislocated  lens  is 
producing  irritation  and  cannot  Ih'  removed,  enucleation  is 
indicated. 

Concenital  Cataracts. — Congenital  cataracts  involve  either 
the  entire  lens  or  a  i)ortion  of  it. 
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Complete  cataraftn  may  be  fliiitl,  K^latinijus,  or  hard  in  con- 
sistency. Discission  is  the  treatment,  and  this  may  be  done 
when  the  patient  has  lived  three  or  four  months.  In  hard 
and  shrunken  cataracts,  discission  is  not  successful,  since  the 
membrane  remaining  after  operation  always  remains  opaque. 

The  partial  calaravtJi  which  may  be  congenital  are  avieriar 
jKilnr,  jtont^rior  fiDlar,  perinuclear,  and  dotted. 

Doited  cataracts  are  apparent  as  small  spots  or  streaks  in 
the  cornea,  and  are  often  hereditary.  The  dots  occur  mostly 
in  the  periphery  of  the  lens,  and  do  not  occasion  any  dis- 
turbance of  vision:  therefore  they  require  no  treatment. 

A  pnstfrinr  polar  cataraii  is  an  opacity  of  the  posterior 
capsule  at  the  central  part,  due  to  the  presence  of  the  hyaloid 
artery,  which  extends  across  the  vitreous  chamber  in  fetal 
life.     No  Irealnievt  is  called  for. 

The  other  forms  of  partial  cataract  will  be  considered 
under  Calaractn. 

INJURIES  OF  THE  LENS. 

Dislocation. — A  traumatic  dislocation  of  the  lens  usually 
occurs  as  a  result  of  contusion  of  the  bulb.  In  some  extensive 
ruptures  of  the  bulb  the  lens  may  be  expelled  with  other  of  the 
contents  and  the  eye  is  usually'  lost. 

Treatment. — When  suitable  glasses  assist  the  vision,  these 
should  be  prescribed.  Wlien  symptoms  of  secondary  glau- 
coma or  iridocyclitis  occur,  the  lens  should,  if  possible,  be 
extracted.  This  is  easy  when  the  lens  is  in  the  anterior 
chamber,  difficult  or  impossible  in  a  partial  dislocation,  and 
quite  impossible  when  the  lens  floats  in  the  vitreous.  When 
removal  of  the  lens  is  not  practicable,  an  iridectomy  may 
relieve  the  tension  or  the  inflammation.  When  a  sightless 
eye  is  painful  and  inflamed  because  of  a  dislocated  lens, 
an  enucleation  relie\'es  the  patient  and  prevents  a  pttssible 
sympathetic  inflammation. 

Traumatic  Cataracts. — Traumatic  cataracts  are  due  to  an 
infinite  variet\'  of  injuries.  Simple  concussion,  lightning- 
stroke,  penetrating  wounds  of  the  bulb,  associated  or  not 
with  concussion,  or  the  entrance  of  a  foreign  body  into  the 
eye  may  produce  cataracts. 
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Progiiosis  of  Injuries  of  the  Lena. — Tlio  prof;ii<>sis  of  injurim 
of  the  lens  depends  u|Hm  tlie  presence  of  a  foreign  body  in 
the  eye,  infertion,  iridocyclitis,  wfondary  );Iaiicoma,  and  the 
situation  and  extent  of  the  wound. 

Treatment  of  Injuries. — A  traumatic  cataract  may  be 
treated  by  diHcission  or  extraction,  accordinft  to  the  patient's 
age.  Wlipn  the  lens  capsule  Is  torn,  the  lens  substance  should 
be  left  alone  ami  allowed  to  absorb,  unless  its  presence 
indicates  daii^r  by  irritation  or  iiKxease  of  tension,  when 
extraction  is  indicated. 

When  traumatic  cataracts  are  not  ('omi)licate<l  by  wounds 
of  the  ciliar,\'  region  or  the  sclera,  detachment  of  the  retina, 
rupture  of  the  chon>i(I,  or  iridocyclitis,  the  removal  of  the 
lens  offers  good  hope  for  \ision.  When  foreign  bodies  enter 
the  eye  anil  remain  ii«l>edded  in  the  lens,  the  removal  of  the 
lens  shouhl  be  undertaken  as  scnm  as  it  is  ripe.  An  involve- 
ment of  the  iris  to  any  extent  is  prejudicial  to  success  in  the 
management  of  a  traumatic  cataract.  A  prolapswl  iris  should 
be  cut  otf.  The  integrity  of  the  capsule  necil  not  necessarily 
be  impaired  in  traumatic  cataracts,  yet  in  most  cases  lacera- 
tion of  the  capsule,  exposing  the  lens  substance  to  the  action 
of  the  aqueous,  occurs. 

Cataracts.— Definition.-  An  opacity  of  the  lens  is  known 
as  a  cataract. 

llie  following  kinds  of  cataract,  classified  by  the  location 
of  the  opacity,  are  seen:  anterior  jwlar;  jMisterior  polar; 
7Xinular;  anterior  anil  i>osterior  cortical;  and  lUiclcar. 

Besides  these,  senile,  congenital,  secondary'.  Morgagnian, 
an<!  traumatic  catiinicts  occur. 

All  catanicts  are  partial  or  complete,  or  statitmarj-  or 
progressive. 

Anterior  Polar  Cataract. — The  anterior  polar  cataract  is 
located  iR-tween  the  anterior  capsule  and  the  lens  at  its 
anterior  jxile,  and  appears  like  a  small  white  spot.  It  may 
be  congenital  ttr  acciuired. 

When  cotigfiiHiil,  it  is  usually  bilateral  and  due  to  faulty 
development  of  the  lens. 

The  cause  of  the  no/w/nv/  fonn  is  a  central  ulceration  of 
the  eomeu,  with  [lerforation  and  loss  of  the  aqueous  humor, 
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whereby  the  anterior  capsule  eomes  into  contact  with  the 
cornea  antl  produces  opaque  tissue  under  the  capsule. 

When  the  cataract  is  so  large  that  it  causes  a  noticeable 
projection  of  the  anterior  pole  of  the  lens,  it  is  knowa  as  a 
pyramuial  cataract. 

These  cataracts  can  be  seen  by  oblique  illumination.  On 
examination  with  the  ophthalmoscope,  it  is  noticed  that  there 
is  no  parallactic  displacement,  which  shows  that  the  cataract 
is  near  the  plane  of  the  pupil- 

Treafmetil. — Treatment  is  usually  not  required.  When  of 
very  large  size  an  iridectomy  is  indicated. 

Zonular,  Perinuclear,  or  L&mellat  Cataract,— A  zonular, 
perinuclear  or  lamellar  cataract  is  due  to  opacification  of  the 
layers  of  the  lens  between  the  cortex  and  nucleus.  Only  a 
few  lamellie  may  be  in\-olved,  in  which  case  spiculte,  or 
spokes,  are  seen:  or  there  may  be  a  ditfuse  opacification 
which  appears  like  a  ring.  It  may  be  congenital  or  may  form 
in  early  infancy.    It  is  usually  bilateral  and  stationary. 

These  cataracts  are  often  observed  in  individuals  who  show 
evidences  of  rhachitis. 

Treatment. — Treatment  is  usually  not  required.  When 
vision  is  considerably  interfered  with,  an  iridectomy  is 
indicated,  if  the  periphery  of  the  lens  be  normally-  trans- 
parent; otherwise  an  extraction  or  discission  of  the  lens, 
according  to  the  age  of  the  patient,  is  necessary. 

Anterior  or  Posterior  Cortical  Cataract. — When  opacities 
occur  in  the  anterior  or  posteri(»r  layers  of  the  cortex  the 
condition  is  known,  as  anterior  or  posterior  cortical  cataract. 

The  iMisterior  form  is  more  common  than  the  anterior,  but 
both  may  be  present  at  one  time. 

These  cataracts  are  usuallj'  due  to  tlisturbance  of  nutrition, 
as  a  result  of  disease  of  the  vitreous  humor,  chon)id,  or 
retina.  They  remain  stationary  for  years,  but  finally  a  total 
opacity  occurs.  Because  of  the  damaged  condition  of  other 
parts  of  the  eye,  vision  is  bad,  even  after  operation,  which 
should  nut  be  tin)  readily  undertaken. 

Senile  Cataract. — The  senile  cataract  is  the  most  common  of 
all  forms,  and  usually  begins  to  develop  after  the  fiftieth 
year.     It  commences  as  a  partial  opacity,  which  increases 
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in  size  until  the  entire  lens  is  involved.  Both  eyes  are  frequently 
affected,  one  a  variable  time  after  the  other. 

A  senile  cataract  is  due  simply  to  the  degenerative  changes 
incident  to  old  a^e,  and  not  to  morbid  conditions,  although 
certain  diseases  like  diabetes  may  produce  cataracts. 

The  development  of  a  cataract  from  its  incipiencj-  to  maturity 
or  complete  opacification  requires  a  variable  period  of  time — 
from  a  day  to  twenty  years. 

The  senile  cataract,  being  progressive,  is  divided  into  four 
stages,  each  of  which  has  its  characteristics  and  significance. 

The  first  stage,  or  that  of  incipiency,  presents  upon  exam- 
ination spiculse,  or  other  form  of  opacity,  which  involve  only 
a  portion  of  the  lens.  The  anterior  chaml)er  is  of  normal 
depth. 

The  second  stnge,  or  that  nf  intumescence  or  swelling,  is 
characterized  by  an  increase  in  \'olume  of  the  lens,  whereby 
the  anterior  chamber  becomes  more  shallow  than  normal. 
When  a  candle  is  held  to  one  or  the  other  side  of  the  eye,  the 
iris  throws  a  shadow  through  a  part  of  the  lens,  indicating 
that  this  part  of  the  lens  is  transparent.  The  lens  star  is 
plainly  visible,  the  lens  has  a  bluish-white  color,  and  its 
surface  appears  smwrth,  glossy,  and  silky. 

The  third  stage,  or  that  of  maturity,  is  eharaeterized  by  the 
normal  depth  of  the  anterior  chamber,  due  to  the  loss  of  water 
which  in  the  sec<md  stage  cause<]  the  intumescence.  The  lens 
is  completely  opaque,  in  consequence  of  which  the  iris  no 
longer  throws  a  shadow.  The  lens  is  of  a  dull  gray  or  brown 
color,  and  the  lens  star  can  still  be  dist^riied.  This  is  the 
stage  for  operative  interference,  since  the  lens  substance  can 
be  removed  en  masse  from  the  capsule. 

The  fourth  stage,  or  that  of  hypermaturity,  presents  an 
abnormally  deep  anterior  chamber,  the  iris  thn)ws  no  shadow, 
and  the  lens  substance  has  liquefied. 

Senile  cataracts  are  hard  until  they  become  hypermature  or 
overripe,  when  they  are  soft. 

When  the  nuclear  portion  nf  the  lens  remains  hard  ami 
the  rest  is  liquid,  a  Sfwalled  Morgagnian  rntarnri  results. 

An  overripe  cataract  is  subject  to  change  from  the  deposi- 
tion of  cholesterin  or  calcareous  material,  or  the  anterior 
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capsule  ma>'  become  tliitkened,  forming  a  so-called  mpsiilo- 
Ifuticular  cuUiract. 

FroKressiTe  Cataracts  .^Progressive  cataratts  are  often  due 
to  the  poor  nutritimi  incident  to  general  diseases,  as  diabetes. 
The  eataracts  are  bilateral  and  usually  develop  with  great 
rapidity. 

Second&ry  Cataracts. — Secondary  cataracts  are  those  which 
are  the  result  of  some  ocular  affection.  The  cataract  receives 
its  nutrition  largely  from  the  ciliary  bnd\-,  and  hence  any 
disease  afTecting  its  secretory  function  will  interfere  with  the 
nutrition  of  the  lens.  Glaucoma,  retinitis  pigmentosa, 
myopia  of  high  degree,  iriduchoroiditis,  detachment  of  the 
retina,  and  iridocyclitis  maj'  lead  to  opacification  of  the  lens. 

A  secimdary  capmilar  cataract,  or  membranous  cataract,  is 
the  result  of  traumatism  or  operation  when  part,s  of  the  lens 
substance  and  capsule  remain  in  the  eye  and  begin  to  pro- 
liferate. The  sight  may  be  much  reduced  in  spite  of  endeavors 
to  keep  the  pupil  clear. 

Cataract  Nigra.^(_'ataract  nigra,  or  black  cataract,  gi\'es 
the  pupil  the  normal  tiark  appearance,  but  ophthalmoscopic 
examination  shows  that  the  lens  is  not  transparent.  It  may 
be  due  to  infiltration  of  blood,  or  to  a  condition  of  the  lens 
in  which  the  cortical  is  changed  into  nuclear  tissue,  which 
undergoes  degenerative  changes. 


THE  VITREOUS  HUMOR. 

ANATOMY. 

The  vitreous  humor,  or  hyaloid  body,  is  a  gelatinous,  trans- 
parent substance  which  fills  the  space  bounded  by  the  lens  in 
front,  and  the  retina  at  the  sides  and  behind.  It  represents 
four-fifths  of  the  space  of  the  e\eball,  and  is  inclosed  in 
a  tiiin,  transparent  hyaloid  membrane,  which  is,  however, 
wantitig  at  the  lenticular  fossa  in  which  the  |>osterior  capsule 
of  the  lens  rests. 
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The  bjaloid  membriuw  is  attaohett  to  the  retinn  (to  the  ante- 
rior part  much  more  firmly  than  to  the  posterior),  the  ciliary 
body,  the  zotiiila,  and  most  firmly  to  the  optic  disk,  in  ton- 
sequence  of  tlie  entrance  of  the  liyaloid  artery  during  fetal 
life  at  this  iHiiut. 

The  canal  wliich  extends  from  tlie  papilla  to  the  |>o»terior 
pole  of  the  lens  is  known  «s  Cloquet's  {or  Stilling's)  canal. 
In  fetal  life  the  hyaloid  arter,\-  courses  through  tliis  canal, 
which  after  birth  is  probably  a  lymph  canal,  the  artery  having 
disappeare<l.  The  hyaloid  artery  should  present,  if  anj'thing, 
only  a  trace  after  birth. 

Uses. — The  vitreous  prevents  detachment  of  the  retina 
and  dislucati<m  of  the  lens,  and  raaintains  the  shape  of 
the  eye. 

The  vitreous  has  no  blond  vessels,  aiid  receives  its  nourish- 
ment from  the  uvea,  more  piirticularlv  from  the  ciliar%' 
body. 

CONGENITAL  ANOMAUES. 

In  fetal  life  the  vitreons  contains  many  cells,  and  is  there- 
fore quite  ojwKiue.  At  times  some  of  these  cells  remain,  pro- 
diK'ing  slight  opacities,  which  j:i\e.  howe\er.  \ery  little 
tnmble. 

.\  persistence  of  the  hj'aloid  artery  snuietimes  oa-iirs,  and  is 
recognized  as  a  gray  cord  extending  from  tlie  iHipillii  a  variable 
distance  into  tiie  vitreous,  sometimes  even  to  the  jMisterior 
cai>sule  of  the  lens.  The  canal  of  <  "IiH|Uet  is  visil>le  wiien  the 
walls  are  for  some  reason  oparjnc. 

Posterior  polar  and  cortical  cataracts  (iccasinnally  compli- 
cate thesi'  e<niditions. 


INJUBIES  OF  THE  VITREOUS, 

Foreign  Bodies.— Kon'ign  ixidics  ))rojc('ted  into  the 
vitreous  or  a  lens  dislocateil  from  injury  usually  cause 
c-oiisiderable  inflanunation :  at  times  an  iridocyclitis,  pumleiit 
h.valitis.  or  pano])lithalniitis.  Foreign  IxMlies  should  be 
removed  as  sotni  as  jKissibic.    .\  magnet  may  be  employed 
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to  remove  pieces  of  iron  with  some  chance  of  success.  Falling 
to  remove  the  foreign  Ixxiy,  an  enucleation  must  be  done  to 
prevent  sjinpathetic  inflammation. 

Hemonhages-^Hemorrhages  into  the  vitreous  produced 
by  injury  cause  more  or  less  opacity.  If  the  hemorrhage  be 
not  too  great,  absorption  may  take  place.  The  iodides  and 
diaphoretics  are  possibly  of  some  st 


DISEASES  OF  THE  VITREOUS. 

Opacities,-- ()i>ncities  of  the  vitreous  are  the  result  of 
exudates  due  Ut  inflammations  of  the  uvea  or  retina  or 
spontaneous  hemorrhages.  The  patient  notices  floating 
particles  (muscse  volitantes),  visual  acuity  being  diminished 
in  proportion  to  the  number  of  the  opacities. 

Procnosis, — The  prognosis  depends  upon  the  duration  of 
the  exudates. 

Treatment. — Heceiit  exudates  are  often  amenable  to 
treatment;  old  ones  are  not.  The  iodides  and  eliminants 
generally  are  useful  in  some  cases. 

Sometimes  the  exudate  actually  fills  the  \itreous  chamber. 
A  plastic  cjtidatf  may  become  organised  and  result  in  atrophy 
of  the  bulb.  A  mippuratm  exudate  usually  terminates  in 
rupture  of  the  sclera,  with  loss  of  some  of  the  contents  of  the 
eye — phthisis  bulbi. 

A  punilent  hyalitia  is  a  purulent  infiltration  of  the  vitreous, 
but  cannot  be  recognized  by  a  >'ellow  reflex  seen  through  the 
pupil  except  in  mild  cases.  The  condition  terminates  in 
panophthalmitis  and  phthisis  bulbi.     Treatment  is  useless. 

Synehisis  of  the  ^'it^eous  is  a  liquefaction  of  more  or  less  of 
the  vitreous.  This  condition  compUcntes  diseases  of  the  retina 
and  choroid.  It  may  lead  to  atrophy  of  the  bulb  from  a 
diminution  of  the  quantity  of  the  vitreous;  detachment  of 
the  retina;  and  softening  of  the  zonula,  which  may  later 
permit  spontaneous  luxation  of  the  lens. 

Parasites.' — Cysticercus  cellulosie  and  filaria  are  very 
rarely  found  in  the  vitreous.  They  should  he  removed, 
since  shrinking  and  loss  of  the  eye  are  the  inevitable  result. 
If  removal  be  impossible,  enucleation  is  indicated. 
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THE  RETINA. 

ANATOMT. 

The  retina  is  tlie  inner  of  the  three  coats  of  the  eye.  It 
lies  between  the  vitreous  and  the  choroid.  Becau.se  it  is  more 
firmly  adherent  to  the  vitreous  than  to  the  choroid^  detach- 
ment of  the  retina  from  the  choroid  maj'  occur  in  consequence 
of  a  loss  of  vitreous.  The  retina  extends  from  the  entrance  of 
the  optic  ner^■e  to  the  posterior  end  of  the  ciliary  body, 
ending,  with  the  axception  of  the  tapetum,  in  a  wavy  line, 
the  ora  serrata. 

The  part  of  the  retina  between  these  points  is  known  as 
the  pars  optica  reUtice,  and  is  of  the  greatest  importance.  The 
tapetum,  or  pigment-layer  of  the  retina,  forms  a  single  layer 
of  epithelial  cells  on  the  inner  surfacre  of  the  ciliar\-  body,  and 
this  part  is  known  as  the  para  ciUnns  retiva;.  From  the  ciliary 
body  this  layer  pa.sses  to  the  iris,  lining  its  entire  posterior 
surface.    This  part  is  known  as  the  pars  tridica  retina. 

The  retina  is  quite  transparent:  it  is  thickest  near  the  disk, 
where  it  measures  V.^  of  an  inch,  and  thinnest  near  the  ora 
serrata,  where  it  is  liJif  of  an  inch  in  thickness. 

The  retina  is  coniixwed  of  ten  layers  from  within  out- 
ward, as  follows:  (1)  the  internal  limiting  membrane;  (2) 
layer  of  optic  nerve  fibers;  ('.\)  layer  of  ganglion  cells;  (4) 
internal  plexiform,  or  molorular,  layer;  (.">)  internal  nuclear, 
or  layer  of  bipolar  cells;  ((i)  external  plexiform,  or  m<ilecnlar, 
layer;  (7)  external  granular,  or  layer  of  bodies  of  visual  cells; 
(8)  external  linhig  membrane;  (0)  layer  of  rods  and  cones; 
and  (10)  the  pigment  layer.  The  internal  and  external 
limiting  membranes  and  the  railiating  fibers  of  Miilier 
constitute  the  support  for  the  ncr\'ons  part  of  the  retina. 

The  internal  limiting  membrane  is  a  kind  of  connective  tissue 
formed  by  the  cone-shaped  extremities  of  the  supporing 
fibers  of  Muller. 

Tlie  external  limiting  membrane  represents  the  external 
extremities  of  Miiller's  fil)erH. 

The  macula  Intea  is  an  o\'ul  siMt  situated  onc-i-ightli  of  an 
inch  to  tlie  outer  side  of  tlie  papilla.    .\t  its  central  point  is 
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B  slight  depression,  known  as  the  fovea  centralis,  which  is  the 
most  sensitive  part  of  the  retina.  The  macula  represents  the 
centre  of  direct  vision,  and  the  papilla,  which  is  a  little  to  the 
nasal  side,  has  fibers  which  are  insensible  to  light,  and  hence 
in  thefieldtif  vision  there  is  a  Corresponding  blind  area,  known 
as  the  '■  blind  xput  of  Mari.itte"  (Plate  IV). 

The  arteria  centralis  retiiue  supplies  the  inner  layers  of  the 
retina  with  blo(xJ.  This  vessel  divides  into  four  branches, 
called  the  su|)erior  and  inferior  nasal  and  the  superior  and 
inferior  temporal.  Thes*.^  arteries  are  accompanied  by  a 
corresponding  vein,  and  do  not  anastomose,  thereby 
causing  much  trouble  when  for  any  reastm  an  artery  becomes 
plugged. 

The /fin  n  cetiiralin  and  the  external  layers  of  the  retina 
receive  tiieir  nutrition  from  the  capillary  layer  of  the  choroid, 
which  ])r()vidfs  nntritivc  lymph. 

In  normal  eyes  a  light  -streak  is  seen  on  the  retinal  vessels. 
This  is  supposed  to  be  due  to  refraction  of  rays  of  light  in 
passing  through  the  bloodvessel,  the  posterior  wall  of  which 
and  underlying  tissue  reflecting  the  rays  back  to  the 
obser\'er. 

ANOMALY  AND  NEOPLASM  OF  THE  RETINA. 

Opaque  Nerve  Fibers.— Opaque  ner\e  fibers  are  not,  as  is 
generally  described,  a  congenital  anomaly,  since  fibers  in  any 
case  at  l>irth  ha\c  no  medullar}'  sheaths  for  some  distance 
behind  the  lamina  cribmsa.  In  the  case  of  opaque  nerve 
fibers,  the  nie<lullary  sheaths  continue  their  course  beyond 
the  lamina  cribrosa  into  the  bulb,  and  in  consequence  one 
sees  on  ophthalmoscujiic  examination  white  spots  starting 
usually  at  the  margin  of  the  disk  and  ending  in  a  brush-like 
extremity.  The  interference  with  vision  depends  upon  the 
fflze  and  position  of  the  patches.  The  blind  spot  is  increased 
in  size. 

There  is  no  treatment. 

Qlioma. — The  unlj-  neoplasm  of  the  retina  is  glioma: 
and  this  occurs  only  in  children.  One  or  both  eyes  may  be 
involved,  but  usually  the  trouble  is  unilateral.   This  neoplasm 
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is  Himilar  to  a  sarcoma  of  the  choroid  in  its  development,  and 
accordingly  four  stages  are  described.  In  the  jSm(  stage,  the 
pupil  presents  a  peculiar  reflex  and  the  eye  is  sightless,  but 
there  in  no  external  sign  of  inflammation.  In  the  aecond 
stage,  the  eye  becomes  glaucomatous,  with  the  attending  pain 
and  irritation.  In  the  third  ^ftage,  the  growth  perforates  the 
bulb.  In  the/oKr(A,  metastatic  invasions,  more  particulariy 
in  the  li\'er,  occur. 

An  earl\-  enucleation  offers  the  only  chance  for  life. 
Exenteration  of  the  orbit  is  sometime,-;  indicated,  but  is  too 
often  useless. 

INJURIES  OF  THE  BETINA. 

Traumatic  Detachment  of  the  Setina  (Fig.  23). — Trau- 
inatic  tletachinent  of  the  retina  may  be  prodiice<i  by  con- 
cussion, witli  or  without  oi)ening  of  the 
bull),  and  by  fon-ign  iKidics.  Hemor- 
rhages from  tlie  c)ion>idal  vessels  may 
pnsh  tiie  retina  away  from  the  choroid, 
since  the  retina  is  finnly  attached  only 
to  t)ie  external  tissues  at  the  disk  and 
lira  serrata.  Thepressureof  the  vitreous 
under  nonnal  circumstances  keeps  the 
nu.  i.). -:v.>ii,nM.i     pctim,  j„  contact  with  the  clionnd,  and 

pyi-     mill    iiiirniil    dp-  ■  i         i_i      i  r      -.  j-      ■ 

lurhiiipiit  ..f  rctiiiH.  "">'  consulerahlc  loss  of  vitreous  dimni- 
iNHtWiiip.)  ishing   the   pressure  permits    a    retinal 

detjichmcnt. 

Rupture  of  the  Retina.-  ltui)tur('  oF  the  retina  sometimes 
occurs  as  a  result  of  a  diininitihed  amount  of  vitnttus,  which 
in  shrinking  tears  the  retina,  to  whicli  it  is  attached.  The 
vitreous  may  tiien  pass  thniugh  the  rupture,  and  thus 
separate  the  retina  from  the  clioroid.  Rupture  of  the  retina 
seldom  cx-curs  from  concussion. 

DiatnoBls.  — The  <liagnosis  of  ildnvhmriii  is  only  difficult 
when  the  vessels  cannot  !«•  n-cognlzed  upon  the  veil-like 
retina.  A  difference  of  refractiun  of  different  [mrts  of  the 
n'tinu  is  demonstrable. 

HujAurr  of  the  rcthia  can  l>e  diagnosed  by  the  interrupted 
course!  of  the  vessels. 
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DISTURBANCES  OF  BLOOD  SVPPLr 

Prognoaia.— The  prognosis  of  trautnatir  detail 
not  liopeless.  In  eyes  previously  sound,  the  retina  may 
become  reattached  and  the  vision  may  not  suffer  to  any 
great  extent. 

Treatment.— As  soon  after  the  injury  as  possible  the  eyes 
should  be  bandaged,  and  the  patient  should  remain  on  his 
back  fi>r  some  weeks. 

Concussion.— <'oncussion  of  the  retina  is  due  to  blows 
upon  the  bulb.  The  retina  has  a  milky  appearance  for  a  day 
nr  two.  after  which,  if  anj'thiiig,  only  a  few  hemorrhagie 
spots  are  left. 

Foreign  Bodies.— Foreign  bodies  sometimes  remain 
fastened  in  tlie  retina.  They  are  first  covered  by  blood,  and 
finally  become  imbedded  in  a  connective-tissue  capsule. 

They  should  be  removed. 

Traumatism  may  cau.se  rupture  of  the  retinal  vesneU,  and 
some  retinal  hemorrhages  have  their  origin  in  this  way. 

Patholoiric  Detachment  of  the  Retina. — Pathologic  detach- 
ment of  the  retina  may  be  caiisril  bj'  spontaneous  hemor- 
rhages from  the  retina,  retinitis  (more  particularly  albumin- 
uric), myopia  with  posterior  staphyloma,  intra-ocuiar  tumors 
(especially  sarcoma  of  the  choroid),  cjsticercus  subretinalis, 
orbital  abscesses  and  tumors,  or  chronic  inflammations  of  the 
choroid. 

The  prognosis  is  in  general  bad.  but  is  modified  by  the 
condition  of  the  choroid  and  vitreous. 

Some  favorable  cases  do  well  on  diaphoretics  and  absolute 
pest  in  the  recumbent  position.  When  detachment  becomes 
complete,  enucleation  is  nece^ary  to  relieve  pain  and  prevent 
sym pathetic  infl ammat ion. 

DISTURBANCES  OF  BLOOD  SUPPLY. 

Hyperemia. — Hyperemia  of  the  retina  may  be  active  or 
passive. 

Active  hyperemia  is  observed  in  the  initial  stages  of  in- 
flammation of  the  optic  nerve  or  retina.  Meningitis,  sj'philis, 
timiors  of  the  orbit  or  optic  nerve,  sunstroke,  and  a  high 
d^pee  of  h,vpcrmetropta  may  produce  active  hyperemia. 
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The  veins  are  seen  to  be  enlarged  and  tortuous,  and  the 
reflexes  are  interrupted,  since  successive  parts  of  the 
vein  do  not  lie  in  the  same  plane;  the  arteries  remain 
unchanged. 

Passive  hyperemia  accompanies  glaucoma,  papillitis,  orbital 
tumors,  and  general  anemia. 

Anemia.— Anemia  of  the  retina  may  l>e  due  to  loss  of 
bloo<],  general  anemia,  an  embolus  of  the  retinal  vessels, 
and  retrobulbar  neuritis.  Quinine  or  bromine  amaurosis  is 
attended  with  anemia  of  the  papilla  and  retina. 

Hemorrhages. — Kfmorrhagos  of  the  retina  may  take  place 
in  either  the  external  or  the  internal  layers.  When  in  the 
externa}  layers,  the  hemorrhages  are  round  or  irregular  in 
form;  when  in  the  internal  layer  of  nen'e  fibers,  they  appear 
in  streaks,  since  the  blond  follows  the  course  of  the  fibers. 

Hemorrhages  may  !«■  due  to  traumatism,  atheromatous 
degeneration  of  the  blcKwl vessels,  extreme  anemia,  active 
and  passive  hyperemia  of  the  retina,  emlxilus  of  the  central 
artery,  thromliosis  of  the  central  vein  or  of  its  branches, 
or  local  disease  of  the  retinal  and  the  adjoining  choroidal 
vessels. 

Itetinal  hemorrhages  are  absorbed  in  a  few  months,  and 
the  existence  of  a  scotoma  (lcpen<is  upon  the  extent  of  damage 
done  to  the  retinal  structure. 

A  total  rmhohis  of  the  central  arterj'  produces  marked 
anemia  of  the  retina,  the  arteries  lieing  re<iuced  so  much  in 
size  that  they  appear  like  thin  threads.  About  the  papilla 
they  may  be  easily  seen,  but  at  a  variable  distance  from  it 
tlicy  may  hanlly  Ix-  recognized.  The  veins  are  somewhat 
diminished  in  size,  and  the  papilla  is  quite  white  and  its 
margin  is  indistinct.  The  nutrition  of  the  retina  being 
interfered  with,  it  becomes  opaijiie  to  the  extent  of  surface 
containing  the  external  plexifonn  layer.  Because  this  is 
wanthig  in  the  ft»vca  centndis  the  normal  red  color  of  the 
fundus  is  here  preservcil. 

Sudden  blinihiess  is  the  history  given  in  cases  of  total 
embolism. 

In  a  few  recent  cases  the  embolus  may  advance  into  a  small 
branch  of  tlie  central  artery  am!  a  iwirt  of  the  retiiiu  regain 
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its  function.  Generally  the  sight  Is  [lerinanently  lost,  since 
atrophy  of  the  retina  and  papilla  soon  follows  the  other 
condition. 

When  the  embolus  is  infecteil.  a  suppurative  retinitis  and 
finally  a  panophthalmitis  result. 

An  embolus  lodging  in  a  branch  of  the  central  artery  pro- 
duces a  disturbance  of  vision  corresponding  with  the  area 
involved.  The  retinal  changes  occur  only  in  that  part 
suppHed  by  the  vessel  affected. 

Thiombosis. — Thromlxjsis  of  the  central  vein  when 
complete  causes  great  disturbance  of  vision,  which  soon 
becomes  total  loss  of  sight.  The  veins  are  tortuous  and 
enlarged,  the  arteries  hardly  visible,  the  papilla  is  generally 
congested,  and  retinal  hemorrhages  are  seen  in  all  parts  of 
the  fundus.  Thrombosis  of  the  smaller  branches  may  occur, 
and  this  produces  the  changes  already  mentioned  limited  to 
the  affected  part,  An  orbital  cellulitis  (more  particularly 
when  cau.sed  by  facial  erysipelas),  valvular  disease  of  the 
heart,  and  atheromatous  degeneration  of  the  blowlvessels 
may  cause  thrombosis. 

INFLAMMATIONS  OF  THE  RETINA. 

Retinitis  Externa  or  Interna. — .\ccurdiiig  to  the  seat  of  the 
inflammation,  whether  it  be  in  the  outer  or  the  inner  layers 
of  the  retina,  we  distinguish  retinitis  externa  or  interna. 

A  retinitis  externa  is  caused  by  general  diseases,  such  as 
syphilis,  which  so  frequently  involves  the  cliorold;  and  local 
diseases  of  the  eye,  such  as  myopia,  which  produces  choroidal 
changes. 

A  retinitis  inttrna  is  caused  by  diseases  which  produce 
degenerative  changes  of  the  vessels  or  a  change  in  the  com- 
position (if  the  blood.  A  hemorrhagic  retinitis  is  due  to  the 
former  cause;  an  albuminuric,  Uukemic,  or  diabetic  retinitis 
to  the  latter. 

A  retinitis  externa  protluce.i  changes  of  the  pigment  la^'cr, 
appearing  as  whitish  atrophic  spots,  which,  if  the  choroid  be 
also  atrophied,  permit  a  view  of  the  sclera.  Accumulation 
of  pigment  frequently  occurs  at  the  bortlers  of  these  atrophic 
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spots.  A  retinitis  externa  is  nearly  alft-ays  aaaoeiated  vith  a 
choroiditis,  which  is  generally  the  primary  disease. 

A  retinitis  interna  vi  recognized  by  a  hj-peremia  and  cloudi- 
ness. The  papilla  is  indistinct,  sometimes  swollen;  extrava- 
sations and  whitisli  masses  occur  in  the  supporting  fibers  and 
in  the  optic  nerve  fibers;  and  the  walls  of  the  retinal  vessels 
may  suffer  a  change. 

Retinitis  Syphilitica-^Retinitis  syphilitica  is  the  commonest 
form  of  retinitis,  and  is  usually  associated  with  disease  of 
the  choroid  and  iris.  The  tlisease  may  be  circumscribed 
or  diffuse. 

When  circvviacribed,  the  exudate  is  seen  near  a  large 
retinal  vessel  or  in  the  macular  region.  The  absorption  of  the 
exudate  produtres  scars,  which  may  by  contraction  cause  a 
detachment  of  the  retina. 

In  the  diffvue  form  the  retina  is  opaque,  more  particularly 
near  the  larger  vessels.  l*\inph  coqiuscles  infiltrate  the  inner 
retinal  layers  and  the  supporting  fibers  become  thickened. 
Bluish-white  masses,  often  larger  in  size  than  the  papilla, 
oceur,  especially  in  the  macular  re(;ion,  and  the  retina  is  much 
thickened  in  the  affected  purls.  The  inflammatory  products 
may  become  absorbed,  leaving  spots  under  which  the 
choroidal  vessels  are  seen  and  urouixl  whicli  is  a  deposition 
of  pigment. 

Atrophy  oftlir  retina  sometimes  octiirs,  and  this  is  diagnosed 
by  the  small  aixe  nf  the  vessels  and  the  change  of  the  color 
and  indistinctness  of  the  papilla. 

The  choroid  and  the  vHrniun  are  very  prone  to  become 
involved  in  a  syphilitic  retinitis.  Small  dust-like  iwrtieles 
seen  in  the  vitreous  are  due  to  implication  of  the  vitreous. 

Treatment. — Antisyphilitic  treatment  should  Ik"  histitnted, 
although  much  caiuiot  be  pntniised. 

Retinitis  Albuminuiica.-  Itetinitis  idbuniinuriea  is  nearly 
always  a  bilateral  disease  cliariR'teriiied  by  liazincss  of  the 
retina,  indistinct  margin  of  the  pjipilla,  beniorrhiiges,  mid 
white  spots  occurring  hIkhiI  cither  the  p;ipiila  or  the  mai-ulii. 
The  white  spots  frequently  present  a  stellate  arrangement 
about  the  macula,  and  thus  make  this  form  of  retina!  disease 
characteristic. 
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The  disease  is  caused  by  changes  in  the  vessels  intinced  bj' 
the  condition  of  the  blood  incident  to  renal  disease. 

PrognosiE. — The  prognosis  of  retinitis  album  inurica  is  grave, 
except  when  caused  by  sc^rlatinnl  nephritis  op  parturition. 

Retinal  deiachmciii  occasion  filly  occurs  when  the  disease  is 
severe.  The  detached  part  is  opaque  and  fixed,  and  is  globu- 
lar in  shape. 

Betmitis  Leukemica-^ltetinitis  leukemica  is  characterized 
by  pallor  of  the  fundus,  retinal  hemorrhages,  and  white 
patches  due  to  the  exudation  of  white  and  red  blood  c 
pusdes.  Sometimes  the  veins  appear  red  and  the  arteries 
yellow.  White  patches  with  red  borders  occurring  near  the 
equator  and  in  tlie  macular  region  are  of  diagnostic  value  in 
connection  with  pallor. 

Betmitis  Diabetica. — ^Retinitis  diabetica  can  be  differen- 
tiated from  retinitis  albuminurica  by  the  presence  of  groups 
of  small  semicircular  or  serrated  bright  spots  occurring  be- 
tween the  superior  and  the  inferior  temporal  branches  of  the 
central  artery,  by  the  absence  of  the  stellate  arrangement  of 
spots  about  the  macula,  by  limited  opacity  of  the  retina,  and 
by  a  normal  papilla. 

Retinitis  HemorrhaKiea.  —  Retinitis  hemorrhagica  is  the 
result  of  changes  occurring  in  the  retinal  vessels.  Heart 
disease,  gout,  atheromatous  or  calcareous  degeneration  of 
vessels  in  general,  pernicious  anemia,  syphilis,  and  sepsis 
may  lead  to  retinal  hemorrhages.  These  hemorrhages  often 
terminate  iu  atrophy  of  the  retina  and  papilla. 

SderoBis  of  the  Eelina.— Sclerosis  of  the  retina,  so-called 
retinitis  pigmentosa,  is  a  bilateral  disease,  sometimes  con- 
genital, freqnently  hereditary,  characterized  by  a  slow  and 
progressive  fibrous  tissue  degeneration  with  or  without  a 
deposition  of  pigment.  The  papilla  is  rather  yellow,  its 
margin  is  very  distinct,  the  retinal  vessels  are  much  reduced 
in  size,  and  the  retina  itself  is  no  longer  transparent,  but 
appears  like  a  veil  over  the  choroidal  vessels.  Pigmentation 
at  first  occurs  in  the  periphery  of  the  fundus,  and  progres- 
sively in^"ades  the  more  central  parts.  The  pigment  spots 
appear  not  unlike  bone  corpuscles,  occurring  more  particu- 
larly along  the  sides  of  the  vessels. 
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The  patient  has  frequently  malformations  not  only  of  the 
eyes,  but  also  of  other  parts  of  the  body:  since  a  third  of 
the  cases  are  the  offspring  uf  parents  who  are  blood  relations, 
consanguinity  would  seem  to  be  an  important  cause  of  the 
disease. 

Ni-ght-hlindnfsg  (hemeralopia)  is  the  most  important  symp- 
tom. A  concentric  contraction  of  the  visual  field,  but  with 
fairly  normal  central  vision,  occurs  in  a  typical  case.  When 
the  vision  is  poor  from  the  beginning,  nystagmus,  which 
renders  examination  difficult,  is  often  present.  A  posterior 
cortical  cataract  is  a  frequent  complication ;  It  may  appear  as 
a  dot,  a  disk,  or  a  star. 

Dlarnosia. — Retinitis  pigmentosa  might  be  confounded 
with  a  choroiditis  or  a  retinoefioroidHis  syjihiliiica. 

The  pigmentar\-  spots  in  clioroiditis  are  traversed  by  the 
retinal  ves.scls,  which  in  ri'tinitis  pigmentosa  are  hidden 
because  the  deposit  occurs  in  the  inner  layer  of  the  retina. 
Choroiditis  is  associated  with  atrophic  changes  wiiicli  do  not 
occur  in  retinitis  pigmcnto.s;i.  In  retinnclinroiditis,  tlie  out- 
line of  the  choroi<ial  vessels,  apparent  through  the  atrophied 
retina^and  the  pigment  spots  arc  to  be  seen  as  in  retinitis 
pigmentosa;  yet  opacities  in  tlic  vitreous  and  choroidal 
changes  in  the  peripher\-  and  iii  the  nuicidar  region  are 
differentiating  points.  In  some  cases  the  liistor>'  is  the  only 
means  of  diagnosis. 

Treatment. — Treatment  is  nf  no  avail.  It  is  imix)ssible  to 
check  or  improve  the  ciindition,  and  the  only  comfort  that 
can  be  given  is  the  fact  that  the  disease  advances  sloiWy. 
The  [latient  should,  however,  l>c  instructed  to  protect  nn<l 
rest  the  eyes. 


THE  OPTIC  NERVK. 


The  nerre  fibers  which  form  the  retina  collect  nt  a  place  a 
short  distance  to  the  nasal  side  of  the  iH>sterii»r  jiole  of  the 
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bulb,  constituting  the  papilk,  or  optic  disk,  which  can  usually 
be  seen  with  the  ophthabnosciipe,  and  is  therefore  an  invalu- 
able landmark  in  making  ophthalmMScopic  examinations. 

The  disk  is  a  round  or  oval  whitish  spot  that  has  a  diameter 
of  about  1.5  millimeters  (^s  of  an  inch).  It  appears  nearly 
sixteen  times  larger  upon  direct,  and  four  times  larger  upon 
indirect,  ophthalmoscopic  examination.  The  papilla  is  often 
surrounded  by  a  whitish  circle,  known  as  the  scleral  ring, 
which  represents  the  exposed  edge  of  the  sclera.  A  blackish 
circle  exterior  to  this,  known  as  the  choroidal  ring,  is  due  to 
the  view  of  the  pigment  which  is  sometimes  present. 

The  nerve  fibers  coming  from  the  constricted  head  of  tiie 
optic  ner\-e  diverge  in  all  directions  in  the  formation  of  the 
retina,  causing  an  ezcavatioii  of  the  disk.  This  is  but  excep- 
tionally in  the  centre  of  the  disk,  and  can  be  recognized  by  its 
exceeding  whiteness.  This  excavation  is  physiological  and  is 
not  to  be  confounded  with  pathological  excavations,  which 
may  be  either  glaucomatous  or  atrophic.  The  gitaacomatous 
excavation,  or  cupping,  differs  from  the  atrophic  in  that  it  is 
deeper  and  the  lamina  cribrosa  is  pushed  back.  In  physiolog- 
ic&l  ezcavatioiu  a  part  of  the  disk  is  in\-oKed,  whereas 
pathological  excavations  concern  the  entire  disk. 

The  intra-ocnlar  portion  of  the  optic  ner\'e  is  the  papilla  or 
disk,  and  extends  back  to  the  lamina  cribrosa,  which  consists 
of  the  inner  layer  of  the  sclera  and  the  modified  choroid. 
The  lamina  cribrosa  presents  many  perforations  for  the 
pa.ssage  of  the  nerve  fil>crs,  which  up  to  this  point  only  have 
sheaths.  The  weakest  and  most  yielding  portion  of  the 
tunics  is  the  lamina  cribrosa,  and  accordingly  an  increase  of 
intra-ocular  tension  is  first  manifest  by  bulging  at  this  place. 
Moreover,  the  sclera  surrounding  the  intra-ocular  portion 
of  the  nerve  is  unyielding,  so  that  swelling  of  the  optic  nerve 
■  causes  a  constriction  interfering  with  the  nutrition  of  the 
retina,  of  which  tlie  internal  layers  are  suplie<l  by  the  arteria 
centralis  retime. 

The  central  artery  and  vein  pass  through  the  middle  of  the 
intra-ocular  jKirtion  of  the  optic  nerve,  and  pathological 
changes  of  this  part  cause  changes  of  circulation  and  nutrition 
which  may  impair  the  sight. 
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The  orbital  pottion  of  the  optic  ner\'e  extends  from  the 
lamina  cribrosa  to  the  optic  foramen.  Its  len^h  exceeds  the 
distance  from  the  o]^tic  foramen  to  the  eyeball,  so  that  the 
movements  of  the  eye  are  not  interfered  with. 

The  sheaths  of  this  part  of  the  optic  nerve  are  three,  cor- 
responding with  the  pia,  arachnoid,  and  dura  mater.  The 
space  between  the  arachnoid  and  dura  is  the  subdural  space; 
that  between  the  arachnoid  and  pia  the  subarachnoid  space. 
These  spaces  communicate  posteriorly  with  simihtr  spaces 
between  the  meninges  of  the  brain,  and  end  anteriorly  in 
blind  extremities  in  the  sclera. 

The  Intracranial  portion  of  the  optic  nerve  extends  from  the 
optic  foramen  to  the  chiasma,  and  is  about  one-third  of  an 
inch  in  length.  It  has  but  the  pial  slieath,  the  others  cover- 
ing the  nerve  at  its  exit  from  the  optic  foramen. 

The  optic  ner%-es  unite  in  the  chiasma  in  such  a  way  that 
about  three-fifths  of  the  iierw  fibers  of  eacli  nerve  cross  to 
the  other  side,  .Accordingly,  only  two-fifths  remain  on  the 
same  side.  The  decussating  fibers  supply  the  nasal  half  of  the 
eye,  the  others  the  temporal  half. 

The  optic  nerve-fibers  fmm  the  chiasma  to  their  origin  in 
the  brain  form  the  optic  tracts.  Some  nerve  fibers  have  been 
traeed  to  the  cortical  substanie  of  the  owipital  lobe,  others 
(Meynert's  communicating  fibers)  to  the  floor  of  the  Sylvian 
aque<luct  to  the  nucleus  of  the  origin  of  the  motor  oculi. 
From  the  intimate  relation  of  the  motor  oculi  to  the  optic 
nerve  fibers,  it  is  easy  to  understand  why  lig)it  should  cause  a 
reflex  contraction  of  the  pupil,  and  why  both  pupils  contract 
consensually,  some  optic  nerve  filwrs  of  a  single  eye  passing 
to  the  nuclear  centres  of  l>oth  of  the  thini  nerves. 


MALFOBMATIONS  AND  NEOPLASMS. 

Confonital  maUormationB  of  the  optic  nerve: 
A  rnlobdtna  of  the  .sheath  of  the  optic  nerve  may  be  partial 
or  complete.    The  cleft  ui>oii  which  the  existence  of  the  colo- 
boma  depends  is  in  the  under  surface  of  the  n('r\'o,  and 
accordingly  a  partial  colobonia  occurs  at  this  place. 
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Congenital  atrophy  of  tlie  optic  nerve  produces  the  same 
picture  as  ptistnatal  atrophy. 

Congenital  glavroma  alwajs  produces  deep  cupping  of  the 
disk,  which  can  be  easily  demonstrated  with  the  ophthalmo- 
scope. 

The  papilla  is  sometimes  apparently  reversed,  the  temporal 
pole  being  turned  toward  the  nose. 

Endotheliomas,  various  kinds  of  sarcoma,  gliomas,  fibromas, 
neurofibromas,  tubercle,  and  g:ummata  ha^'e  occurred  in  the 
optic  nerve,  and  uuiy  not  produce  characteristic  appearances. 


INJURIES  OF  THE  OPTIC  NERVE. 

The  optic  nerve  may  be  injure*!  by  foreign  bodies,  as 
bullets;  or  cuts  which  involve  the  orbital  structures. 

Hyaline  concretions  are  rarely  found  in  the  tissues  of  the 
papilla. 

Injuries  of  the  ahull,  either  concussion  or  fracture,  may 
damage  the  optic  nerve,  which  after  a  time  becomes 
atrophic. 

Unfortunately  little  or  nothing  can  be  done  in  cases  o( 
optic-nerve  injury'. 


INFLAMMATIONS  OF  THE  OPTIC  NEKVE. 

Inflammations  of  the  optic  nerve  are  classified  as  intra- 
ocular, when  the  papilla  shows  evidences  of  disease;  and  as 
retrobulbar,  when  the  disease  is  confined  to  the  orbital  portion 
of  the  ner\'e. 

Papillitis.  — DefinitioD. — A  papillitis,  or  inflammation  of  the 
intra-ocular  jMirtion  of  the  optic  nerve,  is  a  chronic  disease 
characterizi'd  subject  iveiy  by  disturbance  of  vision  and 
objectively  iiy  iiitni-ocular  changes. 

Ophthalmoscopic  Picture. — The  disk  is  changed  in  color,  its 
margin  is  inrlistiiict,  and  it  appears  enlarged.  The  arteries 
are  smaller,  and  the  veins  larger  and  tortuous  because  of  their 
compression  by  the  swollen  nerve  head  between  the  imyield- 
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ing  sclera.  The  papilla  is  actually  swollen,  so  that  it  extends 
farther  fomard  than  usual. 

Whea  the  papilla  does  not  show  signs  ut  great  inflammation 
and  the-eircumpapillar>'  portion  of  the  retina  is  involved,  the 
condition  is  called  a  papUloTctiniiw.  In  this  disease  the 
ophthalmoscopic  picture  is  that  of  a  mild  papillitis  with 
exudates  in  the  circumpapillary  part  of  the  retina;  the  vessels 
may  be  but  slightly  changed  in  appearance. 

Etiolonr.— A  papillitis  may  be  due  to  intracranial,  orbital, 
systemic,  or  localized  diseases;  and  to  injuries  or  primary 
affection  of  the  nerve. 

The  intracranial  causes  of  papillitis  are  basilar  meningitis, 
either  traumatic,  tubercular,  syphilitic,  pyemic  (especially 
from  disease  of  the  middle  car),  or  epidemic  cerebrospinal 
meningitis;  cerebral  (extrameningeal  and  intrameningeal) 
absces-ses;  tumors;  aneurj'sm,  especially  in  the  cavernous 
sinus;  hemorrhage,  particularly  when  the  meninges  at  the 
base  are  torn;  hydrocephalus  of  children;  and  thrombosis 
of  the  sinuses.  Papillitis  when  due  to  the  above  causes  is 
usually  bilateral. 

Cerebral  tumi)rit  and  lit/droceplialus  pnKlut^'  an  incTcase  of 
intracranial  pressure,  ancl  the  cerebrospinal  liquid  finds  its 
way  Ijetwecn  the  shciiths  of  the  optic  nerves,  causing  an 
edema  of  the  papilla,  known  as  choked  disk.  Inflammatory 
diseases  at  the  base  of  the  brain  may  reach  the  papilla  by 
simple  extension  along  the  ner^■c. 

The  orbital  cauxes  are  tumors,  orbital  cellulitis  of  what- 
ever cause,  and  pressure  bj-  the  I}ony  walls  of  the  optic 
foramen. 

The  systematic  dincases  which  pnKhice  papillitis  art>  the 
acute  infectious  di.seases,  syphilis,  (iialx-tcs.  anemia,  chlorosis, 
and  lead  ix)isoning.  I'terine  affii-tions,  diseases  of  the  other 
eye,  chorea,  or  myelitis  may  be  the  cause  of  a  papillitis.  As 
a  ixtnsequence  of  rheumatism  or  predisixisition  thereto, 
papillitis  has  been  known  to  occur. 

Prognosis. — Pnignosis  of  «  ixipillitis  de|)ends  up<in  the 
intenwty  of  the  inflammation,  but  is  never  good.  The  dama;^ 
to  visictn  varies  with  tin-  degree  of  atn)phy  which  follows  tlie 
inflammation. 
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Treatment. — Treatment  of  papillitis  consists  in  correcting 
the  cause,  if  ix)ssible,  and  in  rest  of  the  eyes  and  the  use  of 
diaphoretics  and  alteratives. 

Retrobulbar  Neuritis.  —  Symptoms.  —  This  affects  the 
orbital  portion  nf  the  optic  nerve,  and  may  be  either  acute 
or  chronic.  The  papilla  docs  not  show  any  characteristic 
chanpe.  exc-ept  in  the  later  stages,  when  atrophy 
The  vision  is  impaired,  and  very  often  there  is  a  central 
scotoma. 

An  acute  retrobulbar  neuritis  is  usually  due  to  a  cold,  and 
is  best  trcattti  hy  rcsit  of  the  eyes;  and  in  the  early  stages  by 
the  use  of  diaphoretics,  as  pilocarpine  and  the  salicylates. 
The  iiriiginisi.'i  is  iisually  good. 

Chronic  retrobulbar  neuritis  is  usually  due  to  tobacco  and 
alcohol  poisoning;  but  may  occur  in  consequence  of  poisoning 
by  stramonium,  lea<I,  sulphur,  chloral,  and  the  iodides;  and 
occasionally  complicates  diabetes, 

The  visual  field  is  contracted,  and  a  central  scotoma,  first 
for  green  and  red  only  and  later  absolute,  is  demonstrable 
upon  perimetric  examination.  Chronic  retrobulbar  neuritis 
begins  in  middle  age  of  men,  who  are  more  subject  to  the 
influences  of  various  poisons  than  women. 

Treatment. — The  treatment  consists  in  complete  abstinence 
from  tobacco  and  alcohol,  or  removal  from  the  poisonous 
influence,  and  the  use  of  strychnine,  which  may  be  used 
hypodennically,  increasing  the  dose  to  tolerance,  or  ad- 
ministered internally  in  the  form  of  a  nux  vomica  prepa- 
ration. 

The  renult  of  the  treatnietit  is  good  in  recent  cases;  not  so 
good  when  considerable  atroph.^'  has  already  occurred, 

Atropby. — VarietieB.  —  Atrophy  (Fig.  24)  of  the  optic 
nerve  presents  three  pictures,  and  is  acet»rdingly  classified  as 
simple,  jwistpapillitie,  or  retinitic. 

Etiology.— .S'i'm/j/c  (jiropAi/ may  l)e  due:  (1)  to  descending 
d^eneration  of  the  nerve  fibers,  caused  by  cerebral  diseases 
which  compress  the  optic  nerve  or  tract;  (2)  to  gray  degenera- 
tion of  the  fibers  in  consequence  of  cerebral  or  spinal  diseases; 
(3)  to  an  acute  or  chronic  retrobulbar  neuritis;  (4)  to  an 
embolus  of  the  arteria  centralis  retina-;  (5)  to  various  forms 
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of  retinitis;  (13)  to  iDJuries  affecting  the  continuity  of  the 
nerve;  and  (7)  to  exposure  to  cold,  iiisuffiiMent  food,  exeesiies, 
or  mental  emotion. 

A  poatpaiiillitic  atrophy  follows  a  papilllti.-;,  and  is  accord- 
ingly due  to  tiie  cause  of  the  papillitis. 

Rttinitic  atrophy  is  likewise  due  in  the  causes  of  retinitis, 
retinitis  pigmentosa,  and  clioroidoretinitis  specifica,  with 
w;hich  it  frequently  occurs. 


Fic.  24.— Ophlhnli 


The  atrophic  excavation  which  occurs  in  simple  atrophy 
permits  a  view  of  the  lamina  cribroaa  which  gives  the  disk 
the  stippled  appearance.  The  lamina  cribrosa  is  not  pushed 
back  in  the  atrophic  excavation  as  it  is  in  glaucomatous  cup- 
ping. The  papilla  being  swollen  during  a  ■papillitis,  never 
atrophies  to  the  extent  of  producuig  an  excavation,  and  this 
is  the  reasiiri  the  ])liysiiil<j^;if  cup  is  filled  in. 

Prognosis.— Tlie  prof;iinsis  of  atrophy  of  the  optic  nerve  is 
unfavorable,  yet  iJostpapillitic  or  retinitic  atrophy  may  not 
become  pmgresai\'e. 

The  apirearaiicr  of  the  finidiig  of  the  three  forms  of  atntphy 
c»n  be  understCHxl  from  the  following  scheme; 


AMBLYOPIA 
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Treatment.— The  treatment  should  be  instituted  according 
to  the  cause.  Strychnine,  iodides,  and  mercury  may  be  tried, 
but  with  little  prospect  of  success. 


FUNCTIONAL  DISEASES  OF  THE  EYE. 

Amblyopia.— Amhl\' op  I  a  i?>  a  terra  which  expresses  defec- 
tive vision  not  due  to  retractive  errors.  It  may  be  congenital ; 
or  occur  from  disuse  of  the  eye. 

Congenital  Amblyopia. — Congenital  ambljoiiia  may  compli- 
cate various  congenital  anomalies  of  the  eye,  as  high  degrees 
of  astigmatism  or  hypermetropia,  coloboraa  of  the  iris, 
choroid  or  ciliary  body,  hydrophthalmos,  and  microphthal- 
mos. It  is  usually  unilateral,  and  may  not  be  noticed  for 
many  years. 

Amblyopia  ex  Anopsia.  —  Amblyopia  ex  anopsia  implies 
defective  \ision  from  disuse  of  the  eye. 

The  disuse  may  be  due  to  oi)aoities  of  the  cornea  or  lens 
which  were  caused  in  infancv.  After  development  of  the 
10 
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eye,  which  is  completed  in  adult  life,  disuse  of  the  organ  is 
not  likely  to  produee  amblyopia.  Strabismus  occurring 
during  infancy  often  leads  to  amblyopia  which  may  affect 
half  or  all  of  the  retina. 

In  some  cases  of  convergent  shahismus.  the  objects  in  the 
temporal  half  of  the  field  of  the  squinting  eye  are  seen; 
whereas  those  in  the  nasal  half  are  not,  from  regional 
exclusion,  which  fa^■o^s  single  vision. 

Treatment.  —  The  treatment  for  amblyopia  ex  anopsia 
consists  in  use  of  the  eye,  either  by  bandaging  the  other  or 
by  performing  an  operation  to  remove  a  cataractous  lens. 
Discission  may  be  done  in  infancy-  after  three  months  of  life, 
and  the  sooner  it  is  done  the  better  will  be  the  result. 

HTBterical  Amblyopia. — 1  lysterical  amblyopia  is  frequently 
observed  in  young,  hysterical  female  subjects,  and  is  char- 
acterizcfl  by  an  absence  of  intra-ocular  changes  together  with 
impairment  of  \isi(in.  Peri mi-fric  ejrann'natum  shows  a 
concentric  contraction  of  the  visual  field,  which  becomes 
smaller  the  longer  the  patient  is  examined,  and  an  overlapping 
of  the  cohir  fiekls.  The  iirmjiKmn  is  gmid  in  most  cases.  The 
treaiment  consists  in  the  use  of  tonics,  electricity,  and  sug- 
gestion, which  sometimes  relieve  all  syinpt<mis  in  a  short 
time. 

Amblyopia  sometimes  occurs  in  consctiuence  of  xlighf 
cerebral  changr.i  in\dlving  the  optic  tract.  The  more  serious 
c-erebral  diseases  usualh-  pn)duce  changes  of  the  optic  nerve, 
as  papillitis  or  atrophy. 

AstbeDOpia. — Astheriii])ia  or  inability  to  ii,-ie  tlie  eyes, 
sometimes  comi)licatcs  neurasthenia  and  hysteria.  I 'se  of  tlic 
eyes  causes  pain  or  fogginess  <if  vision,  wliich  pre\ent  the 
patient  from  using  thcin,  Hefractive  errors  and  muscuhir 
asthenopia  arc  not  present  in  hysterical  astlienopia.  Elec- 
tricity and  suggestirm  have  l>ecn  found  useful  in  some  cases, 
but  often  very  little  is  accomplished  by  an.\'  treatment 
excepting  rest. 

AntanroBis. — Amaun>.sis  implies  absohite  blindness  which 
is  not  due  tc)  changes  in  the  refractive  media.  It  may  Iw 
temporary  or  permanent.  Uremic  poisoning  may  pnHlucc 
temporar\'  amaurosis;  (H-rebral  lesions,  permanent  blindness. 
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Amavr(j«is  juirluifiit  fugax  in  a  fomi  of  temporary  bliiid- 
ne«s  due  to  some  central  cause.  An  attack  often  begins 
with  headache  and  vomiting,  and  after  objects  have  for  a 
short  time  appeared  bhirred,  vibrating,  and  sparkling,  blind- 
ness supervenes.  \'ision  returns  soon  in  most  cases  and  the 
sight  is  not  dainiiged. 

Achromatopsu. — Achruiuatopsia  or  color-blindness,  may 
be  congenital  or  acquired. 

When  congenital,  it  ma,v  be  partial,  in  which  case  onl,v 
certain  colors  cannot  be  distinguished;  or  complete,  when  all 
objects  appear  gray.  Color-blindness  for  red  is  the  most 
common  fonn  of  congenital  eohir-blindness,  and  males  are 
more  subject  to  it  than  females, 

The  ddedwn  of  color-hUndnexs  is  of  great  importance  in 
railway  emploxees,  who  should  be  able  to  distinguish  colors  in 
order  to  interpret  signals.  In  order  to  test  the  perception  of 
colors,  skeins  of  worsted  of  man.'i'  shades  of  the  primary 
colors  are  given  the  person  to  be  examined,  and  he  should  be 
requested  to  put  aside  all  skeins  which  to  him  appear  blue, 
red,  green,  etc.,  as  the  case  may  be. 

Acquired  cdor-blindness  is  due  to  disease  of  the  retina, 
optic  nerves,  or  optic  tracts,  and  never  to  disease  of  the 
media.  The  loss  of  perception  of  color  is  gradual,  some 
colors  being  recogmzeil  longer  than  others. 

Green,  red,  ,\'ellow,  and  blue  fail  to  be  recognized  in  the 
onler  given  in  disease  of  the  optic  nerve, 

Hemeralopia. — Hcmeralojiia  is  a  sjmptom  of  many 
diseases,  and  implies  that  although  the  vision  during  the 
daytime  is  gtxKl,  at  night  it  is  bad,  or  even  nil.  Peripheral 
opacities  of  the  cornea  or  lens  in  bright  light  do  not  interfere 
with  the  course  of  the  rays  of  light  through  the  contracted 
pupil,  but  interfere  seriously  with  it  in  the  dark,  when  the 
pupil  is  dilated. 

When  the  j>eripheral  portion  of  the  retina  is  diseased,  the 
central  portion  is  sufficient  to  give  gtKxl  vision  during  the 
daytime,  the  pupil  being  contracted;  but  at  night  vision 
suffers  to  the  extent  of  tlie  retinal  disease. 

Hemeralopia  is  sometimes  observed  in  individuals  whose 
physical  condition  is  below  par  because  of  insufficient  or 
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improper  food.  It  not  infrequently  occurs  in  jaundice, 
chronic  alooholusm,  or  pregnancy.  The  prognosit  is  good, 
and  the  .success  of  the  treatment  depends  upon  the  restoration 
of  health. 

Nyctalopia —Nyctalopia  implies  good  vision  at  night, 
when  the  pupil  h  dilated,  and  l>ad  during  the  day,  when  the 
pupil  is  contracted.  The  cornea,  or  lens,  has  a  central  opacity, 
or  the  retina  is  centrally  diseased  when  there  is  nyctalopia. 
In  ehrnnic  retrobulbar  neuritis  nyctalopia  is  a  prominent 
symptom. 


THE  MUSCLES  OF  THE  EYEBALL. 


ANATOMY. 

The  eye  lias  two  kinds  iif  muscles,  extrinsic  and  intrinsic. 

The  extrinsic  muscles  sire  six  in  nunil>er,  and  their  function 
is  to  cliHnsc  the  direttion  of  the  eye  so  thitt  objects  may  be 
brouplit  into  tlic  field  of  vision.  These  are  tlie  superior, 
inferior,  external,  iiikI  intenial  recti,  and  the  superior  and 
inferior  obli(]ue  (Fir.  2.">). 

The  intrinsic  musclfls  are  the  ciliary  and  sphincter  pupillee, 
which  arc  concerned  ^es|>e^■tivel,^■  in  accommodation  and  con- 
traction of  tile  pupil.  Thesf,  like  tlie  suiierior,  internal,  and 
inferior  recti,  and  the  inferior  oblique,  are  supplied  by  the 
third  nerve;  and.  owinft  to  the  intimate  relation  in  the  floor 
of  the  Sylvian  aqueduct  of  the  nuclei  of  the  nerve  fibers  to  the 
ciliary  muscle,  the  iris,  and  three  extrinsic  muscles,  con- 
vergence, a»-(immodatic)n,  and  contraction  of  the  pupil  are 
associated  acts. 

Axes,  Planes,  and  Meridians, — The  mgitUtl,  npiiv,  or  aiiterv- 
IHofcrior  axix  of  the  bulb  is  a  line  extending  from  the  centre 
of  tlie  cornea  to  the  iK)st('rior  pole.  The  Ti'-tutil  nxis  is  a  line 
which  e.\tends  from  the  jellow  spot  to  the  «»mea  in  the 
direc-tion  of  the  object  looked  at.  The  visual  and  the  antero- 
posterior axes  practically  coincide. 
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The  centre  of  motion  of  the  bnlh  is  a  point  on  the  antero- 
posterior axis  one  Hue  behind  its  centre. 

When  a  horizontal  plane  passes  through  the  anteroposterior 
diameter  of  the  bulb,  it  forms  at  its  intersection  with  the 
external  surface  of  the  bulb  the  horizonlul  iiieruliuii. 


A  vertical  plane  passing  through  the  anteroposterior 
diameter  forms  at  its  intersection  with  the  external  surface 
of  the  bulb  the  vertical  meridian. 

The  equatorial  meridian  represents  the  intersection  of  a 
plane  passing  through  the  centre  of  motion  and  perpendicular 
to  the  anteroposterior  axis  with  the  external  surface  of  tlie  bulb. 
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Tlie  horiitoiital,  itr  frontal,  axig  uf  the  bulb  Is  a  line  passing 
through  the  horizontal  meridian  at  rif^ht  augles  to  the  antero- 
posterior axis  at  the  eentre  of  motion. 

The  rerticaf  axis  of  the  liulb  is  a  line  passing  thruufth  the 
vertical  meriiliaii  at  right  angles  to  the  anteroposterior  axis 
at  the  centre  of  motion. 

A  line  connecting  the  centre  of  motion  of  each  eye  forms 
the  baxe  line. 

A  plane  passing  throuph  the  centre  of  the  base  line  and 
perpendicular  to  it  is  called  the  metlinn  plane. 

The  rifiiial  plaiif  passi-s  through  the  base  line  and  the 
visual  axis  or  lines. 

The  plane  pa.sse<i  through  the  centres  of  origin  and  in.sertion 
of  an  extrinsic  muscle  and  the  centre  of  motion  of  tiie  bulb, 
is  calleil  a  muscle  plane. 

Each  cxtrinsi('  muscle  when  functioning  alone  moves  the 
eye  around  the  so-called  n.fiii  uf  liirniiig,  which  is  perpen- 
dicular to  the  muscle  plane  and  passes  tlmnigh  the  centre  of 
motion. 

Fodtioiu  of  the  Eyeball. — An  eye  is  sai<l  to  be  in  the  pn'mary 
}xinUi(>n  when  the  miist-lcs  arc  ]>erfcctl.\'  balaiiee<l  and  tlie 
visual  lines  are  in  a  horb.ontal  plane  anrl  parallel  to  the  median 
plane;  other  positions  are  m-voiidanj.  In  studying  the  action 
of  ft  muscle  tlie  change  of  position  of  the  centre  <if  the  cornea, 
either  elevation  or  depression,  and  adduction  or  ul«luction, 
should  he  noted;  also  the  movement  of  the  point  of  inter- 
section of  the  e<|Ufttoriid  and  vertical  meridians  on  the  top 
of  the  eye. 

When  this  point  moves  toward  the  nose,  it  implies  na.ial,  or 
+  irheel  riitnium;  and  when  toward  the  temple,  Iniiimrnl,  or 
—  wheel  riAaium. 

The  Internal  rectus  arises  from  the  tendon  of  Zinn  and  the 
inner  margin  of  the  optic  foramen,  and  terminates  in  an 
aponeurosis,  four  and  one-half  lines  broad,  wliich  is  inserted 
into  the  sclerotic  coat  alxtut  three  lines  from  the  internal 
margin  of  the  <-oniea.  It  is  the  broadest  of  the  recti  ocular 
muscles,  and  pulls  the  cornea  directly  inward  (adduction) 
ftnd  there  is  no  wheel  rotation. 

llie  external  rectus  Is  the  longest  of  the  recti  muscles  and 
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has  twt)  heads  of  oriRiii :  The  upper  one  iirises  from  the  outer 
margin  of  the  optic  foramen,  and  the  lower  partly  from  the 
tendon  of  Zinn  and  partly  from  a  pointed  proeess  of  bone  on 
the  lower  margin  of  the  sphetioidal  fissure.  It  terminates  in 
an  aponeurosis  three  and  a  half  lines  broad,  which  is  inserted 
into  the  sclerotic  coat  about  four  lines  from  the  outer  margin 
of  the  cornea;  and,  like  the  internal  rectus,  on  a  level  with 
the  centre  of  it. 

This  muscle  pulls  the  cornea  directly  outward  (abduction). 
and  there  is  no  wlieel  rotation  since  the  vertical  axis  remains 
unchanged. 

The  movements  of  the  centre  of  the  cornea  are  in  the  line 
of  the  horizontal  meridian  during  the  action  of  either  the 
external  or  the  internal  rectus,  and  hence  there  is  neither 
elevation  nor  depression  of  tiie  eye. 

The  action  of  either  of  the  other  four  extrinsic  muscles 
causes  either  adduction  or  abduction,  elevation  or  depression, 
and  nasal  or  temporal  wheel  rotation:  their  action,  there- 
fore, produces  coiripoiitti!  motvin. 

The  Buperior  rectus  is  the  thinnest  and  narrowest  of  the  recti 
muscles,  and  arises  from  the  upper  margin  of  the  optic  fora- 
men and  is  inserted  obliquely  by  a  tendinous  expansion  into 
the  sclerotic  between  three  and  f(tur  lines  from  the  superior 
margin  of  the  cornea. 

The  superior  rectus  elevates  and  adducts  the  centre  of  the 
cornea,  and  nasal  wlieel  rotation  takes  place. 

The  inferior  rectus  has  a  common  origin  with  the  internal 
rectus,  and  is,  like  the  superior  rectus,  obliquely  inserted  into 
the  sclerotic,  the  inner  edge  two  anil  a  half,  and  the  outer 
three  and  a  half,  lines  from  the  lower  margin  of  the  cornea. 

The  inferior  rectus  depresses  and  adducts  the  centre  of  the 
comea,  and  the  wheel  rotation  is  temporal. 

The  superior  oblique  arises  about  a  line  above  tlie  inner 
margin  of  the  optic  foramen  and  passes  forward,  upward,  and 
inward  to  the  upper  inner  angle  of  the  orbit  to  a  ring  of  fibro- 
cartilaginous tissue,  througli  which  it  continues,  and  is  then 
reflected  backward,  outward,  and  downward  beneath  the 
superior  rectus  to  be  inserted  by  a  fan-shaped  apt>neurosis 
into   the  sclera   between  the  superior  and   external   recti 
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muscles,  and  midway  between  the  margin  of  the  cornea 
and  the  entranfe  of  the  optic  nerve. 

The  superior  oblique  causes  principally  nasal  wheel  rotation 
and  the  centre  of  the  cornea  is  depressed  and  abducted. 

The  inferior  obli<iue  arises  from  a  depression  in  the  orbital 
plate  of  the  superior  maxillary  bone,  external  to  the  orifice  of 
the  nasal  duct,  and,  passing  outward,  backward,  and  upward, 
first  beneath  the  inferior  rectus  and  then  between  the  external 
rectus  and  eyeball,  is  inserted  by  a  fan-shaped  aponeurosis 
into  the  aclcrotic,  near  the  insertion  of  the  superior  oblique. 
The  anterior  edge  of  the  insertion  is  five  lines  from  the  cornea, 
and  the  posterior  edge  two  lines  from  the  entrance  of  the 
optic  nerve. 

The  inferior  oblique  more  particularly  causes  temporal 
wheel  rotation,  and  the  centre  of  the  cornea  is  elevated  and 
abducted. 

Summary  of  Actions: 
MosCLE.  Action. 

Intermit  ror'tiia,       Addiictiiin  nf  centre  nt  cornea. 
Exiernal  rp<-(iis,       AlKlur'linii  of  reiitre  of  (Mimea. 


Niisul  whoel  riil]iti»n. 
IliKhi'Bt  piiiiii  III  rhc  vei 

DopreHKiuii. 
Ail(tu<-tion. 
Temporal  whcpl  rotation. 

HiKheHI  pnitil  of  the  vpi 

(he  teniiilr. 

Alxlurtiun. 

NuBol  wlieel  rofotion. 

Klevation. 

AlxliK-tiou. 

Temporal  wheel  rot nt inn. 


Inferior  oUiqiie. 


Supcrinr  rerlus  aD<l  inrerior  ohli<iup~Etevation. 

luferioT  reptiw  and  iHi|>eriur  obliiiue — Uepremioii. 

Supnk>r  and  uitern*!  wrti  and  biforior  »bli()iw — Elevation  and  adduction. 

Sii|ierior  un<l  exieriial  reeti  and  inferidr  nldiqiic^ — Elevation  and  abduclioii. 

Inferior  niitl  internal  rei'li  and  miperior  i>lilii|ue — DepreMion  aiid  adduction. 

Inferior  ami  external  recti  and  iiup<'rior  ohli'iiie — Pepresaion  and  abduction. 

The  extrinsic  ocular  muscles  receive  their  blood  siqiply  from 
the  fiphthnlmic  artcrj'. 
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Tlie  senaorr  nerves  arc  from  the  trigeminus,  mostly  from 
the  first  division,  hut  also  from  the  orbital  branch  of  the 
second  division. 

The  motor  nerves  are  the  third,  fourth,  and  sixth.  The 
fhiril  supplies  the  superior,  inferior,  internal  rectus,  and 
inferior  oblique;  also  the  intrinsic  muscles,  the  ciliary  and 
sphincter  pupillie;  and,  finally,  the  levator  palpebrse  superi- 
oris,  and  explains  the  existence  of  ptosis,  paralysis  of  accom- 
modation, dilatation  of  the  pupil,  and  divergence  (paralysis 
of  the  adductors). 

The  fovrth,  or  pathetic,  nerve  supplies  the  superior  oblique; 
and  the  si-rth,  or  abducens,  the  external  rectus. 


ANOMALIES  OF  THE  MOTOR  APPARATUS. 

The  anomalies  of  the  motor  apparatus  of  the  eyes  include 
helernphuria;  xtrahism us,  or  kekwtwpia,  which  ma\'  be  para- 
lytic or  non-paralytic;  and  nysiagmus. 

When 'the  extrinsic,  or  extra-ocular,  muscles  are  in  perfect 
equilibrium  and  the  visual  lines  are  kept  parallel  with  little 
effort,  the  normal  condition,  or  orihfiphoria,  exists. 

When,  howc\er,  a  tendency  to  deviation  of  the  eyeball 
occurs,  and  this  can  be  overcome  by  special  effort,  hetrmpboria 
is  the  name  given  to  the  condition. 

When  the  tendency  to  deviation  cannot  be  overcome  ami 
the  visual  lines  are  not  directed  to  the  same  point  of  regard, 
atrabumiis.  or  heieroiropia ,  results. 

Heterophoiu.^ — Heterophorias  are  divided  according  to  the 
tendency  of  the  visual  lines  as  follows:  esophoria,  i-xophoria, 
hyperphoria,  hypereeophnria,  and  hyppTexophoria. 

Esophoiia. — Esophoria  occurs  when  the  visual  lines  tend  to 
turn  imcard,  owing  to  the  superiority  of  action  of  the  corre- 
sponding muscles. 

To  demonstrate  the  presence  of  an  esophoria,  a  card  should 
he  put  before  one  e\e  and  the  patient  told  to  observe  a  fixed 
point  with  the  other.  (]n  removal  of  the  card  it  will  be 
noticed  that  this  eye  makes  a  slight  excursion  outward. 
While  the  card  covered  the  eye  it  was  slightly  turned  inward. 
After  removal  of  the  card  it  is  necessary  for  the  eye  to  make 


.vGooglcl 


154  THE  MUSCLES  OF  THE  EYEBALL 

an  exoursion  outward  in  order  to  bring  the  visiiRl  lines  upon 
the  same  point  of  regard. 

The  degree  of  esophoria  can  be  <leterniiiied  by  seating  the 
patient  at  least  twent\'  feet  from  a  source  of  light  (a  candle 
answers  very  well}  and  placing  horizontally  before  one  eye 
a  Maddox  nwi  and  liefore  the  other  a  prism,  base  out,  which 
will  bring  the  vertical  strip  or  bar  of  liglit  through  the  light. 

The  degree  of  the  prism  represents  the  degree  of  esophoria. 
It  will  be  noted  that  in  esoi)horia,  tlie  Maddox  rod  being 
before  the  patient's  right  eye,  the  strip  of  light  will  be  to  the 
patient's  right  of  the  light. 

Convergence  and  ai'commo<lation  must  not  be  used  in 
making  this  test  to  determine  the  miis<:ular  equilibrium,  and 
hence  a  distance  of  at  least  twenty  feet  between  the  patient 
and  light  is  essential  to  make  the  test  of  value. 

Exopboria-^Exophoria  occurs  when  the  visual  lines  tend 
to  diverge. 

When  one  eye  is  (■o\ered  with  a  can!  there  is  a  tendency  to 
divergence;  after  removal  of  the  card  the  eyv  makes  an 
excursion  inward. 

With  the  aid  of  a  Maddox  rod  horizontally  placed,  the 
presence  of  exophnria  can  be  iletermine<l,  the  strip  of  light 
being  toward  the  nasal  side  of  the  eye  before  whicli  the  rwl  is 
placed. 

The  degree  of  the  prism,  with  the  base  in,  whicli  brings  the 
bar  of  light  anrl  the  light  in  a  line  re|)resents  the  <legrcc  of 
exophoria. 

Hjperphoria. — Hyperphoria  is  that  condititin  of  the  ocular 
muscles  which  produces  a  tendency  of  the  visual  line  to  pass 
above  that  of  the  other  eye.  When  tlie  visual  line  of  the 
right  eye  is  above  that  of  the  loft,  right  h\[K'rphoria  exists; 
when  the  visual  line  of  the  left  eye  is  alxive  that  of  the  right, 
then  there  is  left  hyper|>horia.  The  superior  rectus  of  the 
right  eye  causes  more  elevation  of  the  <-ornea  than  the 
superior  re<-tus  of  the  other  in  right  h,\perphoria.  In  left 
hyperphoria  the  condition  is  reversal. 

The  Ma<ldox  r»Kl  vertically  placed  In-fore  the  right  eye 
shows  the  existence  of  right  hyperphoria  when  the  bar  of 
light  is  below  the  light,  ami  left  hyperjihoria  wlien  uIhivc. 
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Hyperesophorift.— HjjKTfsophnria  is  tlip  cunilitioii  in  which 
tliere  is  the  compduiiii  teiitlem-y  of  the  visual  hue  to  rise 
above  the  other  and  also  to  pass  iiiwart). 

Hyperexophoiift. — In  li,<>'perexiiphoria  the  visual  line  has  a 
ten<lent'\'  to  pass  ontwani  and  to  rise  alxive  the  other. 

Etiology. — The  causes  of  the  heterophiirias  mav  Iw  nrgamc 

The  urtjanic  causes  are  muscular  weakness,  which  may  be 
line  to  Hmtilhirsa  of  the  muscle,  the  point  of  insertion,  and  the 
size  of  the  eyeball.  Weakness  may  also  occnr  after  exhaust- 
ing <liseases  or  previous  paralysis. 

The  functional  causes  depend  upon  the  asswiation  of  eon- 
vergence  and  accomnnKlation.  During  the  various  degrees  of 
accommodation,  convergence  in  normal  ejes  is  so  regulate*! 
that  the  muscidar  equilibriutn  is  perfect.  Ejes  with  refrac- 
tive errors,  as  hypermetropia  and  myopia,  demand  more  or 
less  accommodative  effort  than  the  normal  eye.  The  myopic 
eye  requires  less,  the  hypermetropic  eye  more,  accommodation 
than  the  normal  eye,  all  fixing  for  the  same  distance. 

In  myopia,  less  demand  being  made  upon  the  accommoda- 
tion, less  is  required  of  the  internal  recti;  and  hence  a  weak- 
ness, or  insufficiencN',  of  the  internal  recti  may  develop. 

In  hypermetropia  more  accomm(«iative  effort  is  required  to 
see  well  near  by  than  in  emmetropia,  and  hence  the  demands 
on  the  internal  recti  are  greater  than  are  normally  required, 
resulting  in  increase  of  function,  development,  and  strength. 
The  internal  recti  woul<i  then  be  relatively  stronger  than  the 
external. 

Insufficiency,  or  weakness  of  the  interni  manifests  itself, 
when  accommodative  effort  is  pr()longe<l  for  near  use  of  the 
eyes  by  indistinct  \ision,  diplopia,  and  headache.  This  con- 
stitutes rnvgnilar  aatkemypia,  which  is  characteristic  in  that 
the  symptoms  subside  when  one  eye  is  closed  ami  no  con- 
vergence is  necessary. 

Treatment. — The  treatment  of  the  heterophorias  depends 
upon  the  amount  of  trouble  they  occtusjon  and  the  cause. 
When  no  disagreeable  sjniptoms,  either  ocular  or  reflex, 
occur,  they  may  be  disregarded.  Refractive  errors  should  in 
everj'  case  be  corrected,  and  special  attention  should  be  given 
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to  the  correction  of  astigmatism  when  it  is  present.  Prisms 
may  he  employed  in  some  oases  when  the  degree  of  the 
heterophoria  does  not  exceed  (i  degrees.  A  prism  of  .3  degrees 
could  be  used  before  each  eye  to  get  the  effect  of  (i  degrees, 
for  the  weight  of  the  glasa  and  the  disjiersion  of  light  militate 
against  the  use  of  strong  prisms. 

In  eaopkon'a  the  proper  prism  mth  the  base  out  may  give 
relief;  in  crophnria  the  prism  should  lia\'e  the  base  in;  and 
in  hyjjerphoria  the  base  should  be  domi. 

It  will  be  obsen.e<i  that  the  base  is  always  directed  to  the 
side  of  the  weaker  muscle. 

In  order  to  develop  the  weaker  muscles  the\'  may  be  exer- 
cised by  the  use  of  prisms  so  placed  that  an  additional  effort 
is  imposed  upon  the  muscle  to  be  exercised.  These  prisms 
may  be  mounted  in  a  so-called  grab  front,  and  used  by  the 
patient  by  attaching  it  to  his  spectacles  (of  which  most 
patients  have  need)  several  times  a  <iay  for  some  minutes. 

In  some  ca.ses  the  only  treatment  is  a  tcnntiimy  of  the 
stronger  opposing  muscle.  The  tenotomy  may  be  partial  or 
complete,  according  to  the  effect  desired.  The  partial  ten- 
otomy, involving  only  a  part  of  the  tendinous  expansion  of 
the  muscle,  ma\'  be  graduated  according  to  the  exigency 
of  the  ease.  The  effect  of  such  a  tenotomy  should  be  watched, 
and  if  necessary  repeated  until  the  desireti  result  is  obtained. 

Low  degrees  of  heterophoria  when  subject  to  variations 
should  not  be  operated  upon. 

It  should  be  kept  in  mind  that  a  lijperphoria  of  two  degrees 
may  cause  great  distress  when  an  esoplioria  or  exophoria  of 
such  a  degree  may  not  he  noticed,  the  excursions  of  the  eye 
from  side  to  side  Mng  much  greater^in  amplitude  than  those 
up  and  iliiwn. 

Strabismus. — Strabismus  is  classified  as  paralytle  or  iimi- 
parali/tic. 

Movements  of  the  Eye. — In  fion-parali/tic  nirabminm  the 
movement  of  one  eye  is  always  accompanied  with  a  similar 
m<ivement  of  the  other,  and  hence  this  form  is  called  conntm- 
itant  nfrabUmiin. 

The  movement  of  the  eyeball  in  paralt/tic  strabismus  is 
entirely  deficient  to  the  extent  of  tlie  muscle  or  muscles 
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paralyzed,  whereas  the  movement  of  the  eyeball  in  con- 
comitant squint  is  the  same  in  both  eyes. 

Deviations. — Tlie  primary  dematwn  of  conconiiianl  squinting 
f.yea  is  tbe  ilifferenoe  between  the  position  of  the  squinting 
eye  when  tbe  other  is  fixing  and  the  position  of  the  same 
eye  when  it  is  fixing.  Hecontlary  deviation  is  the  difference 
between  the  position  of  an  eje  when  fixing  and  its  position 
when  the  other  eye  is  fixing.  In  concomitant  squint  the 
primary  and  secondary  deviations  are  equal. 

In  a  paralytic  s'/mnt  the  primary  deviaiiim  represents  the 
angle  between  the  line  of  vision  and  the  line  from  the  object 
to  the  nodal  jKtint  of  the  paralyzed  eye.  If  a  card  be  placed 
before  the  sound  eye,  it  will  deviate  more  than  the  paralyzed 
eye  when  the  sound  eje  was  fixing;  this  is  the  secondary 
deviation.  In  non-paral>'tic  squint  the  primary  and  sec- 
ondary de\iations  are  equal;  in  paralytic  squint  the  sec- 
ondary deviation  exceeds  the  primary. 

Symptoma. — The  symptoms  of  a  paralytic  squint  are:  loss 
of  motility;  diplopia;  vertigo;  compensatory  position  of  the 
head;  the  secondary-  deviation  is  greater  than  the  primary; 
and  there  is  false  projection. 

The  loss  of  motility  depends  upon  the  muscles  paralyzed. 
When  the  third  nerve  is  affected,  all  the  extra-ocular  muscles 
except  the  external  rectus  and  superior  oblique  may  be  para- 
lyzed. The  eye  protrudes  slightlj',  since  three  of  tlie  recti  are 
lax;  the  eye  is  turned  outward  and  downward;  there  is 
ptosis;  the  pupil  is  dilated  and  acconim^xlation  suspended. 
When  all  the  extra-ocular  and  intra-ocular  (ciliary  muscle 
and  sphincter  pupillie)  muscles  are  paralyzed,  the  ctmdition 
is  called  oplithaliiioplegia  totulin;  when  the  extrinsic  ocular 
muscles  are  paralyzed,  uphihaimdiAegia  exie.rna;  and  when 
the  intrinsic  (ciliary  and  sphincter  pupilla?)  muscles  are 
affected,  uphthtUmoj)lifgia  interna. 

When  paralysis  affects  both  eyes  in  such  a  way  that  asso- 
ciated movements  are  not  possible,  the  condition  is  known  as 
conjugate  paralysis. 

Diplopia. — Binocular  diplopia  occurs  in  the  more  recent 
cases,  and  is  due  to  the  fact  that  the  visual  axis  of  one  eye 
deviates  from  the  point  of  regard.     Homonymous  diplopia 
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ocx-iirs  when  there  is  undue  convergence  of  the  eyes,  and  the 
right  eye  sees  the  image  to  the  right  side  and  the  left  eye  the 
image  to  the  left. 

When  the  images  are  crossed,  the  image  to  the  left  being 
seen  by  the  riglit  eyf  and  the  image  to  the  right  by  the  left 
eye,  the  condition  is  called  heferonymovs  or  crossed  dipiopia. 
This  occurs  in  divergence  of  the  eyes. 

Both  forms  occur  in  paralytic  squint  according  to  the  kind, 
but  evidently  diplopia  appears  when  only  the  eyes  are  moving 
in  the  directi(»n  requiring  the  function  of  the  paralyzed 
muscle. 

Vertigo  aiid  Compensator!/  Position  of  the  Head. — The 
patient,  in  order  to  prevent  vertigo  and  diplopia,  holds  the 
head  in  such  h  way  that  tlie  affected  muscle  does  not  come  into 
play.  As  a  nile  the  head  is  turned  in  a  direction  opposite 
to  that  of  the  functioning  muscle. 

The  itfiiinihtry  deeiatiiin  is  greater  than  the  primary  because 
the  extra  impulse  tii  a  paralyzed  nniscle  of  tlie  diseased  eye 
causes  but  slight  response;  whereas  the  similar  impulse  to 
the  c()rresjx)ndiiig  nius<le  iif  the  otiier  eye  produces  the  full 
effect. 

False  projcfiioii  occurs  in  an  eye  with  a  ])aralyzed  muscle, 
the  sound  eye  being  covcn'd  when  the  function  of  that  muscle 
is  required  to  see  an  object.  The  patient  believes  that  he  sees 
the  image  at  ii  point  corres[)onin»g  with  the  impulse  to  the 
paralyzed  muscle. 

In  rerent  imrahf-iis  the  diplopia,  vertigo,  and  compensatory 
position  of  the  head  will  Ix-  well  niarke<l;  but  in  old  cases 
the  retina  of  the  <liscascd  vyv  learns  to  cx<'Iiide  the  images, 
an<l  these  symptoms  are  not  present.  In  old  paralyses 
fontractiiro  of  the  antagonists  may  occur. 

Etiology. — The  etiology  of  paralyses  of  the  ocular  niu.scles 
may  be  due  to  intracranial  or  orbital  lesions. 

i'hese  are  vcr\-  often  the  result  of  syphilis:  but  cerebral 
diseases  (i>articularl\'  tlwse  at  the  base  of  the  skull),  tuber- 
culosis, dialx'tcs,  diphtheria,  injury,  rheumatism,  and 
ex|)osurc  to  cold  are  also  causal. 

TreatmoBt. — The  treatment  of  paralytic  squint  will  dei)enil 
ui)on  the  cause.    When  there  is  a  syphilitic  Instory,  mercury 
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and  the  iudide^i  shuuld  be  adniiiiistered,  and  when  there  are 
no  intra-ocular  diseases  salvaraan  or  nensalvarsan  should  be 
tried.  In  rheumatic  paralyses  the  salicylates  and  diaphoretics 
are  indicated.  Use  of  the  constant  current  is  applicable  to 
all  recent  cases.  The  paralyzed  muscle  ma\'  also  be  exercised 
with  the  aid  of  prisms.  The  employment  of  prisms  is  suffi- 
cient to  relieve  the  diplopia  and  vertigo  when  the  squint  is  of 
low  degree;  but  an  opaque  plate  before  the  paralyzed  eye  is 
necessarj'  in  had  cases.  When  contracture  of  an  antagonistic 
muscle  occuHj,  the  condition  may  be  remedied  by  a  tenotomy 
of  this  muscle  and  an  atlvancement  of  the  paralyzed  one. 
Complete  paralyses  are  incurable. 

Varieties  of  Non-paral]rtic  or  Concomitant  Strabiamus.^ — This 
is  ifmcergent  when  one  eye  turns  inward;  dm-rgciit.  when  one 
eye  turns  outward;  in'iniilnfcral,  when  the  same  e,\e  always 
squinis;  ;in<l  (iltrnmllnf/.  when  sometimes  one  and  sometimes 
the  other  vyv  ^(|iiiiit^-.    It  may  be  per'wdic  or  cimMaiil. 

Etiology  of  Convergent  Strabismiis. — It  is  essentially  due 
to  defect  of  the  fusir)n  faculty-  provoked  by  hypermetropia. 
anisometropia  hyperphoria,  esophoria,  specific  fevers,  and 
violent  mental  disturbance.  The  influence  of  heredity  has 
been  established  in  50  per  cent,  of  cases.  Opacities  of  the 
cornea  or  lens  and  intra-ocular  disease  may  also  be  causati^'e. 

Conwrgeni  alrablwivs  is  very  often  associated  with  hj'per- 
metropia.  This  is  due  to  tlie  fact  that  hypermetropes  require 
a  great  effort  to  acc<immodate  for  near  vision,  and  because  of 
the  connection  twtween  (■on\'ergence  an<l  accommodation 
sufficient  accommodation  requires  a  strong  impulse  toward 
convergence,  Hypermetropia  when  associated  with  a  visual 
disturbance  which  is  the  result  of  a  congenital  condition  or 
postnatal  disease  is  likeh-  to  lead  to  strabismus.  When  the 
eyes  are  first  required  for  near  vision — that  is,  between  the 
Bge  of  three  and  six — strabismus  most  frequently  develops. 
Very  often  the  squint  is  periodic,  being  noticed  only  when 
the  child  fixes  for  near  objects ;  later  it  may  become  constant. 

Treatment. — The  treatment  of  convergent  strabismus 
should  alwa,\s  begin  with  a  correction  of  the  refractive  errors. 
Children  should  not  be  operated  upon  before  six  years  of 
age,  when  they  begin  to  attend  sch()oI  and  rccpiire  theu-  eyes 
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for  near  work.  Children  uiuier  six  years  should  be  refracted 
after  a  retinoscopic  examination,  and  the  full  correction 
should  be  prescribed.  It  is  also  well  to  keep  the  fixing  eye 
only  under  the  influence  of  a  cycloplegie  (atnipine)  for  several 
months.  In  order  that  the  squinting  eye  may  not  become 
amblyopic  from  disuse,  its  employment  should  be  forced  by 
bandaging  the  other  eye  continuously  for  some  months. 
Training  the  fusion  sense,  if  begun  very  early,  preferably 
between  the  second  and  fifth  year,  is  of  great  value.  Spon- 
taneous curv  sometimes  takes  place. 

If  after  faithful  trial  of  non-operative  measures  the  stra- 
bismus does  not  diminish,  a  fenutomy  of  the  internal  rectus 
must  be  i>erf(»nned.  When  alternating  strabismus  is  present, 
the  eye  with  worse  vision  should  be  first  operated,  and  if  after 
one  or  tw-<»  nuiiiths  the  squint  is  still  present,  tlie  internal 
rectus  of  the  other  eye  should  be  tcnotomized.  An  advance- 
ment of  tl»e  external  rectus  together  with  tenotomy  of  the 
internal  rectus  is  seldom  re(}uire<t. 

Dirergvni  xtrabixiinin  is  \-ery  fre()uently  associati-d  with 
myopia.  F<»r  near  vision  a  m.\'ope  needs  little  or  no  accom- 
modation, an<l  the  impulse  to  the  internal  recti  is  accordingly 
small.  -As  the  mytipic  e\'e  is  often  increased  in  size,  its 
inward  movement  is  also  mechanically  interfered  with. 
When  tlie  convergence  is  insufficient  for  near  vision,  one  eye 
turns  out.  I>i^■ergent  strabismus  begins  in  youth  (children 
are  ver>'  seldom  m.\()i)ic),  and  tends  to  increase  with  age. 
The  treatment  <if  myopic  <livergencc  is  first  of  all  the  correc- 
tion of  the  myopia  and  myopic  astigmatism.  The  patient 
shouhl  wear  glasses  for  both  near  and  distant  vision.  An 
operation  has  frequently  avAy  a  cosmetic  effect,  for  vision  is 
not  often  restored,  Tlie  simple  operation  of  tenotomy  of  the 
external  rectus  is  seldom  sufficient,  an  advancement  of  the 
internal  rectus  l)eing  also  necressary.  In  some  cases  nothing 
helps. 

Nystagmus. — Njstagmus  is  a  condition  of  the  eyeball  in 
which  rapi<l,  lateral,  verti<'al,  or  rotatory  movements  take 
place.  It  usually  affects  h<nli  ejes  when  the  movements  of 
whatever  kind  are  simultaneous. 

Nystagmus  may  be  due  to  amblyoi)ia  which  developed  at 
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an  early  age,  congenital  anomalies,  great  refractive  errors, 
or  retinitis  pigmentosa.  It  also  occurs  with  eerebral  (Use^es, 
conditions  of  irritation  of  the  labyrinth  of  the  ear  due  to  an 
otitis  or  disturbance  of  equilibrium  and  de^'elops  in  coal- 
miners  because  of  the  position  in  which  they  are  sometimes 
obliged  to  work.  Coal-miners'  and  labyrinthine  nystagmus 
may  cease  when  it  is  possible  to  remove  the  cause.  Other 
forms  of  nystagmus  are  not  amenable  to  treatment,  and  the 
correction  of  coexisting  refractive  errors  will  Ijc  found 
unsatisfactory.  . 


REFRACTIVE  ERRORS. 

Varieties.— As  regards  its  refracti\e  condition,  the  eye  is 
either  emmetropic  (normal)  or  ametropic  (abnormal).  In  an 
emmetropw  eye  parallel  rajs  from  di-stant  objects  (twenty  feet 
and  more)  are  focussed  on  the  retina  without  any  accom- 
modative effort. 

When  the  rays  do  not  focus  on  the  retina,  the  conditions 
being  the  same,  the  eye  is  amelropiv. 

When  parallel  rays  passing  through  all  meridians  of  the 
cornea  focus  in  front  of  the  retina,  the  ciliary  muscle  being 
relaxed,  the  con<lition  is  called  myopia. 

When  the  rays  focus  behind  the  retina,  the  condition  is 
one  of  kypermetropia. 

When  the  parallel  rays  passing  through  one  meridian  of 
the  cornea  focus  on  the  retina  and  others,  passing  through  a 
meridian  at  right  angles  to  the  first,  focus  in  front  of  the 
retina,  tlie  condition  is  called  simple  myopk  astigmaiigm; 
when  behind  the  retina,  simple  hyperopic  astigmatiam  is 
present. 

When  parallel  rajs  passing  tlirough  two  meridians  at  right 
angles  to  each  other  focus  at  different  pouits  in  front  of  the 
retina,  comjxntnd  myopic  aMitpnalixm  is  present. 

When  the  rays  focus  at  different  points  behind  the  retina, 
the  condition  is  one  of  ampoiuid  hyperopic  astigmatism. 

When  the  refraction  of  the  two  eyes  is  different,  the  con- 
dition is  called  anisometropia. 
11 
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Myopia. — Etiology.— Myopia  may  be  due  to  an  increase 
of  tlie  refractive  power  of  the  eye  or  to  an  elongation  of  its 
axis.  An  intrease  of  corneal  or  lenticular  curvature,  an 
irierease  of  density  of  the  lens,  and  spasm  of  the  ciliary 
muscle,  whereby  the  convexity  of  the  lens  remains  at  its 
greatest  point,  are  the  causes  of  abnormally  great  refracting 
power  of  the  eye.  Axial  myopia  Is  due  to  distention  of  the 
sclera,  and  when  the  bulging  occurs  at  tbe  posterior  part  of 
the  eye  it  forms  the  so-c-alled  poxterior  utaphyUmia.  There 
may  also  be  a  displacement  of  the  Inner  or  the  outer  layer  of 
the  sclerotic,  producing  a  change  in  shape  of  the  discsl  end 
of  the  intervaginaj  space  (Fig.  26), 


Fiu.  L'8.— 0|.htli 


In  order  to  determine  the  degree  of  myopia,  the  patient 
should  be  seated  twenty  feet  from  the  test-types,  and  concave 
glasses,  beginning  with  the  weaker  and  gradually  increasing, 
should  be  put  before  the  eye  to  be  examined :  the  weakest 
conca\T  glass  which  gives  the  best  vision  represents  the  degree 
of  myopia.  The  degree  of  myopia  varies  from  a  very  low 
amount  to  twenty,  or  rarely,  thirty  dioptres. 

In  prescribing  glasses  for  myopia  of  two  or  even  three 
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dioptres,  glasses  are  not  necessary  for  near  vntrV..  but  are 
usually  ver\'  desirable  for  distant  vision.  When  astigmatism 
is  also  present,  its  correction  is  often  of  advantage  for  near 
work-  When  the  mjopia  is  less  than  seven  dioptres,  one 
pair  of  glasses  not  quite  correcting  tlie  myopia  suffices  for 
near  and  distant  viaion  when  the  accommodation  is  good. 
If  not  good,  two  pairs  of  glasses  should  be  prescribed,  one 
quite  correcting  the  myopia  for  distance  and  a  weaker  one 
for  near  work.  \\'lieii  the  myopia  exceeds  seven  dioptres, 
two  pairs  of  glasses  will  generally  be  required. 

HypennetTopia.— Etiology. — Il.\j)ermetropia  may  be  due 
to  diminished  refractive  power  of  the  media  or  to  a  shortening 
of  the  a.'iis  of  the  e>e.  A  flattening  of  the  cornea  and  dim- 
inished density  or  absence  of  the  lens  diminish  the  refractive 
power  of  the  e>'e.  Axial  h.vpermetropia  may  be  congenital 
or  due  to  ^irotrusion  of  the  retina. 

When  a  liyperope  has  not  the  nect-ssary  accommodative 
[jower  to  see  distinctly'  at  twenty  feet,  the  strongest  convex 
glass  necessary  to  produce  distinct  \ision  represents  the 
degree  of  manifest  bti[iiTmelni[na. 

The  convex  glass  necessary  to  give  distinct  vision  at  twenty 
feet  when  the  ciliary  muscle  is  paralyzed,  represents  the  fulal 
kypermclrojiia. 

The  difTerence  between   the  total   and   manifest   hyper-  . 
metropia  is  tlie  amount  concealed  by  the  accommf>datioii,  and 
is  called  the  lalrril  liypervietropia. 

When  the  power  of  accommodation  of  a  hyperopic  eye 
is  reduced  to  nil,  or  is  insufficient  to  bring  parallel  rays 
to  a  focus  on  the  retiiia,  the  condition  is  called  abitiAitie 
hyyermetm^ria. 

The  amplitude  of  accunniindfitiim ,  which  is  the  difl'erence  of 
refractive  power  of  the  eye  when  at  rest  and  when  accomo- 
dation is  exerted  to  the  utmost,  is  the  same  in  a  hj'per- 
metropic  and  an  emmetropic  eye;  but  the  near  point  of  the 
former  is  at  a  greater  distance  from  the  eye  than  that  of  the 
latter.  In  consequence  of  tlie  extra  effort  of  accommodation 
necessary  for  near  vision,  the  ciliary  muscle  liecnmes  tired,  and 
this  condition  is  knomi  as  accommixlatiTe  asthenopia,  not  to  be 
(unfounded  with  mvacular  and  nerwva  asthenopiag. 
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Treatment. — The  treatment  of  hypermetropia  with  convex 
glasses  is  very  satisfactory.  A  hypermetropia  less  than  1  D. 
after  use  of  atropine  can  usually  be  disregarded.  When  it 
exceeds  1  D.,  as  a  rule,  a  glass  should  be  prescribed  weaker 
by  0.2;")  I),  for  every  dioptre  of  hypermetropia.  In  children 
more  may  be  deducted  with  advantage;  and  when  the 
degree  of  hypermetropia  in  adults  exceeds  3  or  4  D.,  the 
same  exception  to  the  rule  applies. 

Presbyopia.— Etiology.— Presbyopia — "old  sight" — is  the 
result  of  a  senile  change  to  which  every  eye  is  subject  about 
tlie  age  of  forty  years.  It  is  due  to  the  impaired  elasticity 
of  the  lens,  in  consequence  of  which  its  convexity  is  insufficient 
for  near  work. 

Treatment  of  Presbyopia  in  Emmetropie  Eyes. — The  aid  of 
convex  glasses  supplies  the  want  of  elasticity  which  increases 
with  age  up  to  a  certain  point.  As  the  inherent  elasticity  of 
the  lens  antl  its  consequent  roiivexity  diminish,  so  the  near 
point  at  which  perfect  vision  is  jxwsible  recedes  from  the  eye. 
When  presbyopia  begins,  this  iK)int  is  22  cm.  The  table  below 
gives  the  distance  of  the  near  point  from  the  eye,  and  the 
strength  of  the  convex  glass  necessary  to  bring  this  point  to 
'22  cm.  in  emmetropic  eyes  for  the  \arious  ages. 
PKKHBV(ii-tA  Table  for  Eumetropic  Eves. 


prnecd  by  the  Idu  qcoi 


40 


6R InRiiitv. 

70 Acqiiirerf  H  -  1      D. 

7a "        H  =  1.5D. 

KO ■■        H  =  2.5  D. 
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The  above  table  applies  onl\'  to  emmetropic  eyes;  hence  it 
JH  neci-ssary  to  consider  the  treatiiiriit  irbrii  the  ej/rs  are  ame- 
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tropic.  Tlie  visual  acuity  in  every  case  for  twenty  feet  should 
bedetermineii.  and  the  glass  found  which  gives  the  best  \'ision. 
If  the  patient  is  a  kypempe,  the  glass  representing  the  manifest 
hyperaietrupia  should  be  added  to  the  convex  glass  recom- 
mended for  an  emmetropic  eye  of  an  individual  of  the  same 
age;  if  he  be  a  myope,  the  amount  should  be  subtracted.  In 
e\er.\'  case  the  correction  should  be  tried  with  test-t.\'pes  for 
near  vision,  and  changes,  if  necessary,  be  made. 

Astigmatism. — Varieties.— Astigmatism  is  either  regular 
or  irregiilfir.  \Yhen  the  curvature  of  the  refracting  media  is 
regular  in  every  meridian,  however  different  the  curvature 
of  anj-  two  meridians  may  be,  the  astigmatism  is  regular; 
when  the  curvature  in  a  meridian  is  not  regidar^that  is,  not 
the  same  thmughout— the  rays  passing  through  it  do  not 
focus  at  a  point,  and  the  astigmatism  is  irregular.  Regular 
astigmatism  can  be  corrected  by  proper  cylindrical  glasses, 
but  it  is  not  possible  to  correct  the  irregular  form. 

Begnlar  Astigmatism. — Regular  astigmatism  may  be  corneal 
or  lenticular,  or  imth.  The  amount  of  corneal  astigmatism 
and  its  axis  cuii  be  quickly  and  objectively  detennined  with 
the  aid  of  an  ophthalmometer.  Retinoscopy  affords  a  method 
of  determining  the  amount  of  a  regular  astigmatism  of  what- 
ever kinii,  and  appntximately  the  axis.  Subjectively,  the 
astigmatism  can  be  determined  with  tlie  aid  of  cylindrical 
lenses  and  an  astigmatic  chart.  The  axis  of  the  cjlinder 
which  is  necessary  to  make  all  lines  of  the  chart  equally 
distinct  will  be  at  right  angles  to  the  meridian  which  requires 
correction,  and  the  strength  of  the  cylinder  is  the  degree  of 
the  astigmatism.  The  amount  of  astigmatism  represents  the 
difference  between  the  greatest  and  least  curvatures  in  two 
meridians,  called  the  principal  meridians,  which  are  at  right 
angles  to  each  other.  Very  frequently  one  meridian  is 
vertical,  the  other  horizontal.  Generally  the  vertical  merid- 
ian has  the  greater  curvature  and  when  this  is  the  case, 
the  astigmatism  is  said  to  be  "with  the  rule;"  when,  how- 
ever, the  horizontal  has  the  greater  curvature,  tlie  astigma- 
tism b  "againul  the  rvle." 

When  tlie  refraction  of  one  meridian  is  emmetropic  and  the 
other  hypermetropic,  the  condition  is  one  of  simple  hyperopic 
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y  retinoscopif  exainiimtiim  will  disclose 


npes  a  c.vciuplegic  is  not  neces- 
very  rare  cases  from  increase 


moscopic  ami  possih 
the  refractive  error. 

For  the  examiDution  of  j>m 
aary,  and  may  be  dangerous 
of  intra-ocular  pressure. 

In  correcting  the  heterophorias  it  is  well  to  ascertain  the 
adduction,  ahduction,  and  circumduction  at  twenty  feet. 
Abduction  is  determined  by  placing  before  a  patient's  eye 
the  strongest  prism,  base  in,  which  does  not  produce  diplopia 
not  to  be  overcome;  adduction,  by  placing  the  strongest 
prism,  base  out;  and  circumduction,  base  down.  The  power 
necessary  to  overcome  a  prism,  base  placed  down  before  the 
right  eye,  represents  tlie  right  circumduction;  before  the 
left  eye,  left  circumduction.  Normally',  abduction  is  about 
7  degrees;  adduction,  from  iiO  to  40  degrees,  according  to 
practice;  and  circumduction,  2  degrees.  A  case  of  hetero- 
phoria  should  not  be  operatftl  upon  until  the  effect  of  spherical 
rylindrical,  and  prismatic  glasses  has  been  tested. 

When  prisms  give  relief  after  spherical  and  cylindrical 
glasses  have  failed,  the  patient  may  be  operated  upon  if,  for 
esophoria  or  exophoria,  a  prism  of  at  most  H  degrees  does  not 
correct  the  trouble. 

A  hj-perphoria  of  2  degrees  is  often  relieved  by  a  graduated 
tenotomy.  Heterophorias  of  high  degree  require  surgical 
interference. 


OPERATIONS. 

OphtJialmic  operations  represent  a  comparatively  small 
amount  of  eye  work  and  the  student  will  have  but  little 
opportunity  to  do  the  operations  on  the  human  subject. 
Moreover,  it  is  absolutely  unfair  to  patients  to  subject  them 
to  operations  which  require  such  perfect  technic  and  great 
experience  for  their  proper  performance  until  by  practice 
sufficient  skill  lias  been  developed.  No  begimier  learns  to 
perform  operations  by  watching  even  a  most  skilful  operator; 
it  is  necessary  to  do  them.    Lid  operations  may  be  practised 
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on  the  human  cadaver  as  soon  as  possible  after  death,  muscle 
uperatidns  on  sheep's  heads  with  the  ejes  in  situ  and  the 
iiitra-ocidar  operations  on  the  eyes  of  kittens  four  to  six  weeks 
old.  After  eTiucIeation  the  kittens'  eyes  may  be  secured  in  a 
phantom  or  on  one  side  of  a  cigar  box,  into  which  a  small 
hole  (  1  cm.)  has  been  drilled,  and  anchored  to  a  tack  on  the 
inside.  At  very  little  expense,  the  student  can  obtain  the 
material  sufficient  to  do  as  many  operations  as  falls  to  the  lot 
of  most  oculists  in  a  life-time  and  the  skill  and  confidence 
acquired  in  this  practice  will  be  reflected  in  every  instrumental 
manipulation  made  on  or  about  the  patient's  eye. 


I 


UD  OPERATIONS. 

Trichiasis. — Trichiii^is  may  be  relieved  by  ablation,  trans- 
plantation, elevation  of  the  bed  of  hair  follicles,  or  by  correct- 
ing the  position  of  the  tarsus: 

For  ablalion  the  lid  is  supported  on  a  horn  plate,  and  with 
a  small  scalpel  an  incision  about  3  mm.  deep  is  made  through 
the  free  border  of  the  lid  between  the  orifices  of  tlie  Mei- 
bomian glands  and  the  cilia  the  whole  length  of  the  lid;  the 
flap  containing  the  cilia  is  then  excised. 

For  iransplanlalwn,  a  horizontal  fold  of  skin  is  excised 
and  an  incision  as  for  ablation,  but  slightly  deeper,  is  made. 
The  wound  of  the  integument  is  then  sutured,  whereby  the 
bed  of  follicles  is  drawn  up  in  proportion  to  the  size  of  the 
excised  skin.  The  excised  skin  is  trimmed  to  fit  the  exposed 
surface  below  and  grafted. 

The  bed  of  hair  follicles  can  be  drawn  up  by  Hotz's  method: 
An  incision  is  made  across  the  lower  margin  of  the  tarsal 
cartilage  of  the  upper  lid  and  the  exposed  part  of  the  orbic- 
ularis ia  excised.  Three  or  four  sutures  are  used  to  close 
the  wound  in  such  a  way  that  the  tarsal  cartilage  is  included 
in  each  suture,  giving  the  skin  firm  attachment  to  the 
cartilage. 

The  position  of  the  tarsus  may  be  corrected,  Srmllen's 
operatimt.  by  excising  from  it  a  wedge-shaped  piece  after  the 
skin  has  been  incised  and  the  muscle  excis«l,  as  is  done  in  the 
Hotz  operation.    The  lower  border  of  the  lid  is  everted  and 


lyGOOgIC 


LID  OFERATIOKS 

kept  in  tJiis  position  by  several  sutures.  Each  suture  is 
arnied  with  two  neetlles,  one  of  which  is  introduced  into  the 
upper  border  of  the  tarsus  to  give  firm  support;  and,  after 
the  suture  lias  been  drawn  through  the  cartilage,  both  needles 
are  puslipd  through  tlie  integument  of  the  tower  lip  of  the 
wound  at  a  short  distance  from  each  other.  The  needles  are 
then  removed,  anrfeach  suture  is  tied  upon  a  bead  and  finally 
attacheil  to  the  forehead  with  plaster. 

Spasmodic  Entropion.— Spa-sniodic  entn>pion  of  the  lower 
lid  occurs  in  old  people  when  there  is  relaxation  of  the  super- 
abuitdant  skin  and  contraction  of  the  orbicularis  muscle. 
To  relieve  this  condition  a  horizontal  fold  of  skin  equal  to 
the  breadth  of  the  lid  should  be  excised,  and  also  tJie  part 
of  the  orbicularis  exposed  by  the  wound.  The  instruments 
necessary  are  a  horn  plate,  scalpel,  scissors,  and  forceps. 

OiEanic  Entropion. ^ — Organic  entropion  frequentlj'  causes 
trichiasis,  and  the  operations  suggested  for  the  latter  are 
frequently  applicable  to  the  former. 

Ectropion  of  the  lower  lid  of  old  people  due  to  relaxation 
of  the  tissues  may  be  improved  by  removing  a  \"-shaped 
piece  of  integument  and  bringing  the  edges  of  the  wound  in 
apposition.  When  the  ectropion  is  slight  with  little  loss  of 
ti&sue,  a  V-shaped  incision  involving  the  scar  producing  it 
is  made,  and  the  flap  dissected  up  until  the  lid  is  no  longer 
everted.  When  the  lower  edges  of  the  wound  are  sutured,  the 
V  becomes  a  Y.  The  operation  is  completed  by  suturing  the 
arms  of  the  Y. 

When  the  ectropion  is  extreme  and  there  is  considerable 
loss  of  tissue,  a  blepharoplasty  is  necessary.  To  perform  this 
a  flap  ma>"  be  transplanted  from  the  neighboring  skin  with  a 
pedicle;  the  adjacent  skin  may  be  pushed  into  the  gap;  or 
small  dermic  or  epidermic  grafts  may  be  used. 

Cinthoplaaty. — .\  canthoplasty  is  an  operation  designed  to 
lengthen  the  palpebral  fissure  at  the  outer  eanthus.  The  lids 
are  separatcfl  by  a  speculum  or  with  the  fingers  of  the  left 
hand,  and  the  cuntluis  cut  with  u  pair  of  strong  scissors. 
The  skin,  muscle,  conjunctiva,  and  external  palpebral 
ligament  are  divided  by  the  cut-  The  ocular  conjunctiva 
near  the  incision  is  dissectetl  up  and  included  in  the  sutures. 
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of  which  three  are  necessarj' — one  at  each  margin  of  the 
wound  and  one  at  the  angle. 

Tarsorrhaphy. — A  tarsorrhaphy  is  an  operation  designed  to 
shorten  the  palpebral  fissure.  This  may  be  accomplished  by 
excising  the  lid  margins  of  both  lids,  including  the  roots  of 
the  cilia  near  the  outer  canthus,  and  stitching  the  denuded 
surfaces  together. 

Operations  for  Ptosis. — Operations  for  ptosis,  particidarly 
the  congenital  form,  and  an\'  other  which  has  not  been 
successfully  treated  by  other  methods,  have  Iwen  devised  by 
Wilder  and  Panas. 

To  perform  Wilder's  operation,  general  anesthesia  is  neces- 
sary. It  is  done  as  follows:  After  the  eyebrow  has  been 
shaved,  an  incision  about  one  and  a  half  inches  in  length  is 
made  just  above  the  margin  of  the  orbit  and  parallel  with  it 
down  to  the  periosteum.  The  lower  lip  of  the  wound  is  then 
retracted,  and  the  integument  and  muscle  are  dissected  from 
the  underlying  tarso-orbital  fascia  until  the  tarsus  is  partially 
exposed.  Two  sutures  of  fine  sterilized  silk  or  catgut,  each 
of  which  armed  with  needles  at  both  ends,  are  then  required. 
The  first  needle  of  one  suture  is  pushed  through  the  upper 
part  of  the  tarsus  about  the  middle  of  the  outer  half,  in  order 
to  secure  a  firm  hold  for  the  suture,  ami  is  then  passed  through 
the  tarso-orbital  fascia  vertically  upward  toward  the  margin 
of  the  orbit  in  such  a  way  that  a  purse-string  suture  results. 
Finally,  the  nee<lle  should  include  the  muscle  and  connective 
tissue  of  the  upper  lip  of  the  wound. 

The  second  needle  is  intnKluced  into  the  tarsal  cartilage  a 
little  to  the  nasal  side  of  the  point  where  the  first  needle  was 
intrmluced,  and  passed  through  the  tarso-orbital  fascia  in  the 
same  manner  as  was  the  first  needle,  and  after  it  has  included 
the  muscle  and  connective  tissue  of  the  upper  lip  of  the  wound, 
both  ends  of  the  suture  ma,\'  be  dravni  up  to  the  extent  nec- 
essary to  relieve  the  ptosis.  The  second  suture  is  introduced 
in  the  same  way  as  the  first,  about  the  middle  of  the  inner 
half  of  the  tarsal  cartilage,  and  then  both  sutures  are  tied 
after  sufficient  traction  has  been  made. 

After  cleansing  the  wound,  the  operation  is  finished  by 
coapting  the  cilges  of  the  primary  incision  with  the  necessary 
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sutures  ami  applying  a  firm  baiulage.  Tliese  sutures  slinuld 
be  remiiveti  in  fivi-  or  si\  days,  but  tiie  deep  sutures  alluwed 
to  remain.  Uemoval  of  tlif  ileep  sutures  !)eoause  of  suppura- 
tion dues  not  modify  t!ie  sin'cctis  nf  tho  o]K'ration. 


OPERATIONS  ON  THE  LACRIMAL  APPARATUS. 

To  probe  the  nasal  duct,  a  lacrimal  probe,  of  wliicK  various 
sizes  should  be  at  command,  is  necessary.  If  possible, 
pa.ss  a  probe  of  middle  size  through  the  pnnctum  of  the  lower 
lid  after  it  has  lieeu  <lilated,  and  push  it  horizontally  inward 
in  the  canaliculus  until  the  bony  wall  Is  felt. 

When  great  difficulty  is  experienced  in  passing  the  probe 
through  the  canaliculus,  it  is  necessary'  to  slit  it  up.  This 
can  be  accomplished  by  passing  the  point  of  a  canaliculus 
knife  vertically  into  the  puncture,  and  after  turning  the 
instrument  (with  the  cutting  edge  directed  upward}  in  n 
line  with  the  canaliculus,  it  is  pushed  through  until  the  resist- 
ance of  the  lacrimal  bone  is  felt.  The  handle  of  the  knife 
is  then  depressed  and  sllghtlj'  withdrawii,  to  di\'ide  the 
internal  neck;  and  having  been  again  introduced  to  the 
limit  of  the  sac,  tlie  instrument  is  brought  into  a  vertical 
position,  the  cutting  edge  of  the  knife  iK-ing  so  held  that  the 
incision  is  slightly  directed  inward.  This  favors  drainage. 
This  operation  is  to  be  done  only  when  absolutelj'  necessary 
to  permit  the  passage  of  the  probe. 

When  the  end  of  the  probe  touches  the  inner  wall  of  the 
sac,  it  is  turned  \'ertically  upward,  and  by  firm  and  constant 
pressure  pushed  downward,  slightly  outward,  and  backward 
through  the  nasal  duct  to  the  inferior  meatus  of  tlie  nose. 
Syringing  of  the  nasal  duct  is  contra-indicated  immediately 
after  anj'  cutting  operation  of  these  parts. 

To  divide  a  stricture  of  the  nasal  duct,  a  strong,  narrow 
knife  ma\'  be  used  like  a  probe,  and  pushed  through  the 
nasal  duct,  care  being  taken  not  to  make  a  false  passage. 
The  operation  for  cutting  a  stricture  of  the  nasal  duct  is  only 
a  preliminary  one  for  the  passage  of  the  lacrimal  probes, 
which  should  be  used  long  enough  to  establish  a  permanent 
opening. 
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TEHOTOMT  AND  ADTANCEMEHT. 

Teiiottimy  of  the  iiikrnid  riTiuH  is  fretjiiently  perfonnet 
the  external  rechm  is  less  seldom  operated  on;  and  the  other 
muscles  are  rarelj-  touched. 

To  do  an  ordinary  teiKitomy  the  following  instruments  are 
necessary:  a  speculum,  fixing  forceps,  Stevens'a  straight 
forceps,  large  and  small  squint  hooks,  and  curved  strabis- 
mus scissors. 

A  horizontal  fold  of  conjunctiva  is  grasped  by  the  forceps 
over  the  insertion  of  the  muscle,  and  witli  the  scissors  an 
incision  is  made  at  right  angles  to  the  fold.  This  cut  is  then 
enlarged  transversely  across  the  insertion  of  the  tendon  by  a 
snip  of  the  scissors  above  and  below.  The  conjunctiva  is 
then  pushed  aside,  which  brings  the  capsule  of  Tenon  into 
view.  This  is  to  be  incised.  Holding  tlie  wound  open  with 
the  small  forceps,  the  hook  with  the  end  downward  is  pas,sed 
through  the  wound  and  kept  in  contact  with  tlie  sclerotic. 
When  the  i>ent  part  of  the  hook  is  in  the  wound  the  instru- 
ment is  turned  around  so  that  the  end  of  the  hook  is  upward. 
The  end  of  the  hook  being  next  to  the  sclerotic  when  the 
instrument  is  brought  upward,  tlie  hook  must  pass  between 
it  and  the  tendon.  The  tendon  being  engaged,  the  forceps 
can  be  dispensed  with,  and  after  transferring  the  honk  to  the 
left  hand  the  scissors  is  passed  into  the  wound  lietween  the 
sclerotic  and  the  hook  and  the  fibers  of  the  tendon  cut.  The 
hook  should  be  moved  around  toward  the  cornea,  above  and 
below,  trt  be  certain  that  all  fibers  have  been  divified.  If  the 
conjunctival  wound  is  large,  one  suture  may  be  employed  to 
close  it;  otherwise  the  wouimI  maj'  be  left  alone. 

The  efTect  of  a  tenotomy  upon  the  intrrnal  rectus  is  likely 
to  increase  with  time,  and  may  amount  to  4  mm,;  the  effect 
on  the  external  rectus,  on  the  other  hand,  diminishes  with 
time  and  never  exceeds  2  mm. 

The  effect  of  graduated  tenntmnies,  in  which  the  tendon  is 
button-holed  or  only  partially  cut,  is  still  uncertain,  being 
highly  prized  by  some  and  considered  useless  by  others. 

An  advancement  is  done  when  the  efTect  of  a  tenotomy  is 
insufficient  or 
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To  perform  an  ad  vanceineiit.  general  anesthesia  is  often  used 
but  is  not  absolutely  neeessary  unless  the  patient  is  unreliable 
and  nervous  and  the  instruments  used  for  a  tenotomy,  with 
the  addition  of  advaneement  forceps,  will  be  required. 

The  tendon  is  brought  into  view  by  vertical  incisions 
through  the  conjunctiva  and  the  capsule  of  Tenon.  After 
the  tendon  has  been  firmly  fixed  in  the  advancement  forceps 
it  may  be  cut  near  its  insertion.  A  silk  suture  is  carried 
through  the  middle  of  the  cut  end  of  the  tendon  from  before 
backv,ar«l  (including  the  conjunctiva  and  Tenon's  capsule), 
and  the  needle,  passed  beneath  the  conjunctiva  and  capsule 
of  Tenon,  is  brought  out  near  the  lateral  e<lge  of  the  cornea. 
Similar  sutures  are  passeil  through  the  upper  and  lower  parts 
of  the  extremitj'  of  the  tendon;  the  upper  one,  after  being 
carried  beneath  the  conjunctiva  and  fascia,  is  brought  out 
above  the  upper  margin  of  the  cornea;  the  lower  suture  after 
a  similar  course  is  Imiught  out  at  the  lower  margin  of  the 
cornea.  The  advancement  forceps  may  now  be  removed. 
The  middle  suture  is  then  tightened  sufficiently  to  pnxluce 
the  required  etfect  and  tied.  The  upjier  and  lower  sutures 
are  then  tied  and  tlie  oi»eration  is  finished. 

The  eye  should  be  bandaged  for  a  few  days  and  the  sutures 
left  in  place,  if  possible,  for  five  or  six  days. 

An  advancement  of  a  muscle  is  usually  combined  with  a 
tenotomy  of  the  antagonist. 


ENUCLEATION  AND  EVISCERATION. 

Enucleation  is  the  removal  of  the  eyeball  from  the  capsule 
of  Tenon  with  preservation  of  the  muscles,  conjunctiva,  and 
other  orbital  tissues.  The  inilications  for  an  enucleation  are: 
injuries  of  such  kind  that  the  eye  is  inevitably  lost,  abso- 
lute glaucoma  when  other  treatment  is  useless,  malignant 
tumors,  conditions  from  which  sympathetic  inflammation 
may  occur,  ectasis  not  amenable  to  treatment,  ocular  hemor- 
rhage which  cannot  be  arrested,  and  a  blinded  and  disfiguring 
eye.  The  necessarj'  inslmmrnis  are:  a  speculum,  strabis- 
mus scis.sors.  heavy  curved  scis,sors,  fixation  forceps,  and 
a  large  squint  honk,   (icncral  anesthesia  is  usually  eniplnyed 
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for  this  operation,  but  deep  coeaine  iiijeftiuiis  have  been 
found  satisfactory'. 

The  ocular  conjuiu-tiva  is  divided  around  the  cuniea  and  as 
near  as  possible  to  it.  The  capsule  of  Tenon  is  then  opened 
and  the  external,  superior,  and  inferior  recti  nmiR'les  and  con- 
nective tissue  are  divided  close  to  the  bulb,  with  or  n-ithout 
the  use  of  the  squint  hook.  When  the  three  recti  have  been 
divided,  the  eye  can  easily  lie  disl(K-ated  foi^'ard,  and  with 
the  heavy  cun'ed  scissors  the  optic  nerve  can  be  cut.  The 
internal  rectus  and  the  obliques  are  then  cut  close  to  the  bulb, 
and  the  oi>eration  is  finished.  Hemorrhage  is  not  consider- 
able, and  is  controlled  by  pressure.  Tlie  cttnjunrtival  wound 
may  be  closed  by  sutures,  but  this  is  not  necessarj'.  An 
artificial  eye  may  be  worn  three  weeks  after  the  operation. 

A  simpler  method  of  enucleation  is  this;  After  complet- 
ing the  circumcorneal  incision  through  the  conjunctiva  and 
releasing  it  from  the  e>eball,  <livide  the  muscles  as  close  as 
IM>ssible  to  their  inserti<in.  Then  place  the  loop  of  a  snare 
(Tyditig's  tonsil  snare  answers  admirably)  between  the 
loosened  conjunctiva  and  the  eyeball  and  depres,sing  the 
wire  as  much  as  possible  se\er  the  optic  nerve  and  adherent 
Ijarts.     'i'liis  will  be  almost  hlooclless. 

An  evisceration  of  the  Inilb  consists  in  removal  of  every- 
thing within  the  sclera,  ])articular  care  being  taken  that  none 
of  the  choroid  is  left.  Tlie  cornea  and  adjacent  sclera  is  cut 
Hwuy  and  the  contents  of  the  bulb  are  removed  with  a  spoon. 
The  conjunctival  edges  are  brought  into  apposition  with 
siitun's;  but  the  stump  is  not  lietter  tlian  that  left  after  enu- 
cleation unless  a  glass  ball  lie  included  in  the  scleral  cavity. 
This,  however,  cannot  be  well  toleratwl  and  is  often  expelled. 

Exenteration  of  the  orbit  is  called  for  more  particularly  in 
malignant  disease,  (ieneral  anesthesia  is  necessary.  The 
lids  must  be  separated  by  itn  incision  at  the  outer  com- 
Hiissun"  extcniling  beyond  the  orbital  wall.  With  a  scalpel 
the  soft  parts  beliind  the  lids  are  hicise<l  to  the  edge  of  the 
orbit.  The  jHTiosteum  is  tlieii  elevatttl  from  the  entire 
orbital  wall  to  the  a]«'x  of  the  orbit.  The  contents  of  the 
orbit  may  then  lie  reinov<4l  iin<i  a  snan*  will  Ik*  found  useful 
for  tills.    Hemorrhage  may  be  controlled  by  eautcrv. 
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OPERATlOSfi  ON  I  HIS  AND  .SCLERA 


CORNEAL  OPERATIONS. 

Paiacentesis. — Paracentesis  of  the  cornea  is  i>erfiirnied  with 
li  ii(f  die,  which  is  thrust  preferably  into  its  lower  and  outer 
part.  When  the  needle  enters  the  anterior  chamber,  the 
instrument  should  be  brought  into  a  plane  parallel  with  the 
iris,  to  avoid  wounding  it. 

Corneal  Section.— The  corneal  sectiiHi  made  for  relief  of 
bad  ulcers  is  i>erfornie»l  with  a  (Jracfe  knife.  This  is  to  be 
plun^'cd  tlirouKh  sound  corneal  tissue  into  the  anterior 
chamber,  across  which  it  is  carried  and  pushed  out  of  the 
cornea  in  sound  tissue  at  tiie  opposite  side.  The  wound  heals 
quickly  unless  it  is  probed  too  often. 


OPERATIONS  ON  IRIS  AND  SCLERA. 

Iridectomy. — Iridectomy  is  an  operation  whereby  a  portion 
of  the  iris  is  removed. 

The  iitdimtions  for  such  an  operation  are:  to  make  an 
artificial  pupil;  to  diminish  the  intra-ocular  pressure;  to 
prevent  tlie  recurrence  of  iritis;  to  remove  foreign  bodies; 
and  to  facilitate  the  extraction  of  a  cataract. 

An  artificial  pupil  is  desirable,  the  retina  and  nerve  being 
sound,  when  there  are  dense  opacities  of  the  cornea  or  Ien.s 
which  do  not  extend  to  the  periphery;  when  the  jjupil  is 
occluded;  or  when  other  treatment  for  a  dislocated  lens  is 
useless,  htcrease  of  tensivn  due  to  primary'  or  secondary 
glaucoma  is  often  relieved  by  an  iridectomy,  which,  If  made 
for  this  pur)K)se,  necessitates  the  removal  of  a  large  portion 
of  the  iris  as  near  as  possible  to  its  ciliary  attachment.  After 
subsidence  of  inflammation  following  a  recurring  iriJis  an 
iridectomy  at  times  prevents  a  recurrence.  Small  cysts  and 
tumors  of  the  iris  and  foreign  bodies  often  require  the  removal 
of  the  segment  of  iris  in  which  they  are  developing  or  im- 
bedded. A  preliminary  iridectomy  may  be  performeil  to 
facilitate  an  extractiim  of  a  cataract  when  there  are  old  ad- 
hesions and  other  complications.  It  may  also  be  done  to 
hasten  the  opacity  of  a  cataract.    After  an  iridectomy  for  this 
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purpose,  the  lens  should  be  kneadetl  by  massaging  the  cornea 
with  a  cataract  spatula. 

The  instruments  necessary  to  perform  an  iridectomy  are: 
a  spring  speculum,  to  keep  the  lids  apart;  fixation  forceps, 
to  steady  the  eyeball;  a  bent  triangular  keratoma,  to  incise 
the  cornea;  iris  forceps,  to  grasp  the  iris  and  withdraw 
it  through  the  corneal  wound;  curved  scissors  for  excising 
the  part  of  the  iris  withd^aH^l;  and  a  spatula  to  replace  the 
iris. 

"  The  site  of  the  iridet'toniy  depends  upon  the  reason  for 
which  it  is  to  be  made.  When  for  optical  purposes,  the 
lower  nasal  side  should  be  selected,  the  coloboma  should  be 
narrow,  and  the  excised  portion  of  the  iris  not  too  large 
(Fig.  27). 


I 


Flo.  27.— IrideoUiniy    dowiiHiird  Kiu.  2S.— Iri.iettouiy  fur  slauouujtt. 

and     inward     for     arlifidul     pupil,  (Do  Weckcr.) 

(Nettloship.) 

An  iridectomy  is  generally  made  ui  the  upper  part  of  the 
iris,  since  the  upper  lid  will  partially  cover  the  coloboma. 
An  iridectomy  for  glaucoma  should  be  broad  and  the  iris 
remove<l  near  its  ciliary  attachment  (Fig.  28).  In  order  to 
do  this  the  corneal  incision  must  be  as  near  as  possible  to 
the  plane  of  the  iris. 

To  perform  an  iridectomy,  the  operator  stands  behind  the 
patient,  and  after  the  lids  are  separated  by  a  speculum,  the 
eyeball  is  steadied  with  fi.\ation  forceps  at  a  point  opposite 
the  proposed  incision,  which  is  then  made.  The  point  of  the 
keratome  should  first  be  pushed  through  the  cornea  perpen- 
dicularly, and  as  soon  as  it  is  seen  in  the  anterior  diamber  the 
plane  of  the  keratome  must  be  directed  from  the  lens  in  order 
that  tiie  capsule  may  not  be  injured.  This  should  be  near 
the  plane  of  the  iris  when  for  relief  of  tension  and  in  the 
limbus  ordinarily,  unless  the  operation  be  undertaken  for 
optical  reasons,  when  it  ma>'  be  even  inside  the  limbus.  The 
iris  is  grasped  with  tlie  forceps,  which  has  been  introduced 
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through  the  wounii,  and  withdrawn.  Witli  the  acissiirs  this 
part  is  excised,  and  after  replacing  the  cut  edges  of  the  iris, 
if  necessarj-,  the  operation  is  finished.  The  eye  should  be 
kept  bandaged  for  about  a  week. 

fridotomy. — Iridotomy  is  the  operation  for  dividing  the 
iris  without  removing  a  part  of  it.  Its  applieation  is  Umited, 
and  then  it  is  not  very  successful.  Most  cases  requiring  it 
are  eyes  which  are  blinded  from  exudate  after  cataract 
extraction.  It  may  be  done  with  a  Graefe  knife,  which  is 
first  piishe<l  through  the  cornea,  when  the  iris  and  opaque 
membrane  may  be  so  incised  that  the  pupil  becomes  a  sht. 

Scleral  Trephine. — The  scleral  trephine  is  jierformed  under 
local  anesthesia.  .4n  incision  parallel  with  the  upper  border 
of  the  sclerocorneal  margin  about  |  of  an  inch  in  length  and 
i  of  an  inch  from  it  is  made  tlu'ough  the  conjunctiva.  This  is 
dissected  well  down  to  the  cornea.  With  the  trephine  a  small 
circular  piece  of  the  sclera  at  the  liinbus  is  cut  through  and 
removed.  The  iris  usually  presents  in  the  wmmd  and  a  small 
piece  is  e-\rised  wliich  buttonholes  it.  The  conjunctival  fiap 
ia  then  replaced  and  secured  by  two  or  three  sutures.  This 
operation  secures  permancTit  drainage  of  the  eye  and  is 
recommended  in  glaucoma.  Its  disadvantage  is  later  infec- 
tion due  to  destruction  of  the  conjunctiva  exposing  the 
trephined  area. 

Anterior  Sclerotom;. — Anterior  sclerotomy  is  an  operation 
for  relieving  the  increase  of  intra-ocular  tension.  To  perform 
this,  a  spring  speculum,  fixation  forceps,  and  a  Graefe  knife 
are  necessary.  Before  ojierating  the  pupil  should  be  con- 
tracted by  eserine,  which  is  even  indicated  in  glaucoma,  in 
order  that  the  iris  may  not  prolapse.  The  eyeball  being 
fixed,  the  Graefe  knife,  the  sharp  edge  upward,  is  pushed 
tlirough  the  sclera  near  the  corneal  margin  as  close  as  possible 
to  the  plane  of  the  iris  on  tlie  upper  temporal  side;  and  after 
crossing  the  anterior  chaml>cr  should  leave  the  eye  at  a 
corresponding  place  on  the  other  side.  After  a  few  strokes 
of  the  knife  it  should  be  slowly  withdrawii  before  a  flap  has 
been  made.  A  bridge  of  tissue  lies  between  the  incisions, 
one  being  on  each  side.  This  operation,  as  a  rule,  is  not 
satisfactorj'  as  an  iridectomy. 
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Posterior  Sclerotomy.— Posterior  sclerotomy  may  be  done 
in  glaucoma  or  in  retinal  detachment.  A  Graefe's  knife 
is  pushed  tlirougli  the  sclera  in  the  lower  outer  quadrant 
of  the  eye  behind  the  ciliary  body,  between  the  external  and 
inferior  rectus  muscles,  and  the  incision  should  be  antero- 
posterior and  about  I  of  an  inch  in  length  and  J  of  an  inch 
in  depth. 

CATARACT  OPERATIONS 

The  linear  ant!  flap  extrartwrn  are  the  ojxTations  for 
removal  of  cataracts. 

Before  operating  for  cataract  it  is  absolutely  necessary 
to  determine  whether  the  case  ih  likely  to  l>e  favorable. 
In  a  darkened  room  the  jjercep^ion  and  projection  of 
light  should  be  demonstrated,  and  if  found  to  be  good, 
the  outlook  is  good.  The  pupillary  reaction  to  light 
should  also  be  good.  Antecedent  intra-ncular  disease  ren- 
ders the  prognosis  unfavorable,  and  it  goes  without  saying 
that  if  there  is  more  tlian  an  opaque  lens  at  the  bottom  of  the 
trouble,  an  operation  is  of  doubtful  utility  or  even  useless. 
A  bacteriological  examination  of  the  conjunctival  secretions 
should  precede  every  operation.  The  blood-pressure  should 
also  be  ascertained  and  the  urine  examined  with  reference 
to  albumin  and  sugar.  A  very  high  blood-pressure  or  a 
diabetic  condition  being  frequently  unfavorable,  the  proper 
treatment  to  relieve  these  conditions  should  be  instituted. 

Linear  Extraction.— The  linear  extraction  is  applicable  only 
for  soft  or  membranous  cataracts.  Before  performing  this 
operation  the  pupil  should  be  dilated  with  atropine.  For  a 
soft  cataract  a  small  opening  about  \  of  an  inch  wide  is  made 
with  a  keratome  within  the  margin  of  the  cornea  at  its  lower 
border.  The  capsule  is  then  opened,  if  this  has  not  already 
been  done  by  a  previous  operation,  and  all  pieces  of  lens 
substance  are  forced  out  of  the  eye  by  pressing  on  the  lower 
part  of  it.  To  remove  cataractnus  membranes  after  making 
the  corneal  opening  a  hook,  jnuich  or  forceps  may  l>e  tried. 

For  removing  hard  cataracts  the  flap  extraction  is  neces- 
sary:   The  first  atep  of  the  operation  is  the  incision,  which 
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should  Vtc  largf  enough  to  give  exit  to  thi^  hanlen&i  lens. 
This  is  best  done  witii  Graefe's  straight  knife  of  which 
the  cutting  edge,  directed  upward,  is  pushed  through 
the  limbus  at  the  upper  temporal  side,  and  after  passing 
through  the  anterior  chamber  should  come  out  of  the  eye  at  a 
corresponcliiig  point  un  the  nasal  aide.  This  should  include 
I  to  i  of  the  sclerocorneal  margin,  hy  making  a  few  strokes 
with  the  knife  the  incision  is  completed,  and  it  is  well  to 
include-a  bit  of  conjuncti\'a  in  the  flap. 

The  second  nkp  is  an  iridectomy,  and  the  third  is  the  open- 
ing of  tlie  anterior  capsule,  which  is  done  with  a  cjstotome; 
and  the  last  step  h  the  expulsion  of  the  lens. 

After  this  any  extraneous  material  in  the  anterior  chamlwr 
is  to  be  kneaded  out  by  stroking  the  eye  witli  a  spatula,  the 
iris  is  to  be  neatly  replaced  if  necessary,  the  conjunctival 
wound  nicely  coapted,  and  the  eyes  bandaged. 

The  extraction  may  also  be  performed  without  an  iridec- 
tomy (simple  extraction),  but  the  beginner  will  do  better  by 
employing  the  other  (combined)  metlKKl. 

The  iimtnimenis  necessary  to  perform  an  extraction  of  a 
hard  cataract  are  the  same  as  required  for  an  iridectomy 
(except  that  a  Oraefe  knife  is  used  instead  of  a  keratnme);  a 
cj-stotome.  ti>  tear  capsule;  two  setxips;  and  iris  repositor. 

The  Indian  operation,  or  intracapsular,  practise^]  many 
thousand  times  by  Col.  Smith,  of  Amritsar,  India,  removes 
the  lens  in  its  capsule  and  maj'  be  done  at  any  time  before 
maturity  as  well  as  later.  If  successfully-  performed,  there  is 
no  capsule  or  cortical  matter  left  in  the  e,\-c,  and  complications 
less  often  occur  which  require  treatment. 

The  lids  must  be  heiti  from  the  eyeball  by  Hd  hooks  (Figs. 
29  and  'JO)  in  the  hands  of  a  trained  assistant,  and  at  no  time  is 
there  to  be  any  pressure  on  the  ejeball.  Theinci.sion  is  made  to 
include  the  upper  half  of  the  cornea  with  one  sweep  of  the  knife 
after  transfixion,  An  iridectomy  is  made  as  usual  and  then 
the  lens  is  to  be  frec<i  from  the  suspensory  ligament  by 
pressure  on  the  ciliar\'  region  l)elow,  the  lens  either  presenting 
with  tlie  upper  part  first  or  tumbling  with  the  inferior  part 
6rst.  If  there  is  threatened  or  actual  toss  of  vitreous,  the 
lens  may  be  removed  by  a  needle  when  it  presents.     The 
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use  of  the  lid  hmtks  will  be  found  a  valuable  substitute  for 
the  speeulum,  whatever  ma\'  be  the  technic.  The  loss  of 
vitreous  will  be  eliminated  by  the  proper  use  of  these,  and  if 
the  leus  has  beeu  remo\'ed  in  its  capsule,  a  subsequent  needling 
will  not  be  »eeessar,\'.  After  cj-traction  the  closed  lids  of 
both  eyes  should  be  covered  with  jellow  oxide  ?!alve  and 
bandaged  and  the  patient  kept  in  bed  for  a  week  or  nine  days. 
If  all  goes  well,  no  special  pain  nor  discomfort,  the  bandage 


may  be  left  atone  for  nine  days.  In  some  eases  the  non- 
operated  eye  ma>'  l)e  left  open  after  the  sixth  or  seveiitli  day, 
and  if  the  bandage  proves  very  uncomfortable,  the  secretions 
annoying  or  itching  intolerable,  the  bandage  may  be  removed 
daily,  the  external  parts  very  carefully  washed  and  annointed 
as  necessary.  After  the  ninth  day  the  patient  should  wear  a 
shade  during  the  day  and  a  bandage  at  night  and  on  the 
fourteenth  day  he  may  usually  leave  the  hospital.  Glasses 
may  be  fittetl  about  six  weeks  after  the  operation. 


Soft  cataracts  may  also  l>e  removed  b\'  mliitinri  or  by 
ituctloii. 

Discission.' — The  ojieration  of  discission  causes  absorption 
of  the  lens  substance  by  exjxwing  it  to  the  action  of  the 
aqueous.  To  perform  this  operation  the  pupil  must  be 
dilated,  general  or  local  anesthesia  (according  as  the  patient 
is  unrulj'  or  not)  employed,  and  after  separation  of  the  lids 
a  cataract  needle  is  thrust  into  the  cornea  near  the  lower 
and  temporal  border  (Fig.  31).    The  point  of  the  instrument 
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is  pushed  through  the  capsule  intu  the  lens  substance,  and 
after  this  has  been  gently  disturbed,  the  needle  is  with- 
drawn. The  danger  of  the  operation  lies  in  the  possibility 
of  wounding  the  iris,  and  this  is  to  be  kept  in  mind.  The 
afier-ireatment  consists  in  rest,  use  of  atropine,  and,  if  there 
be  con.siderable  reaction,  application  of  icctl  water  and 
leeches. 


(NptUeahip.) 


Fio.  31. — DiacusioD  of  ci 


For  removal  by  suction,  a  cataract  must  be  liquid.  A 
discission  is  firet  performe<l  and  the  nose  of  the  syringe  is 
passed  through  an  opening  in  the  cornea  made  with  a  kera- 
tome.  When  the  end  of  the  instrument  is  within  the  capsule, 
the  contents  can  be  removed  bj-  suction.  The  after-treatment 
is  the  same  as  for  discission. 
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ANATOMY  OF  THE  EAR. 

Anatomically  the  ear  is  divided  into  three  parts,  viz: 

(a)  The  external  ear. 

(b)  The  middle  ear. 

(c)  The  internal  ear. 

Physiologically  the  ear  may  be  di\'ic!e<l  into  two  parts, 
namelj' : 

(o)  The  conduction  apparatus,  by  means  of  which  s(»und 
waves  are  carried  to  the  terminal  filaments  of  the  auditory 
nerve. 

(b)  The  perception  apparatus,  by  means  of  which  sound 
waves  are  received  and  the  impression  conveyed  to  the  brain 
centres,  where  they  are  recognized  as  sound, 

The  conduction  apparatus  is  composed  of  the  external  and 
middle  ear  an<l  the  perception  apparatus  consists  of  the 
internal  ear. 

The  External  Ear.— The  external  ear  incliides  the  pinna 
(Fig.  32)  and  the  external  auditory  canal. 

The  external  auditory  canal  is  divided  into  two  parts, 
an  external  or  cartilaginous  portion,  and  an  inner,  osseous 
portion.     Dense  fibrous  tissue  connects  the  two  sections. 

The  length  of  tlie  canal  averages  from  3.5  to  38  rara.  It 
runs  forward  and  inward  in  an  oblique  direction  and  presents 
a  curve  which  is  higher  near  the  middle  of  its  length  than 
at  either  extremity.  Throughout  its  entire  extent  it  is  lined 
by  cutis  closely  adherent  to  the  underlying  tissue. 

The  sebaceous  glands  are  limited  to  the  cartilaginous 
portion  of  the  canal,  hence  furunculosis  is  confined  to  this 
area. 
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The  Middle  Ear.— The  middle  ear  embraces: 

1.  Tyuipiiiiic  membrane,  or  timm  head. 

2.  The  tympanic  eavity  (Fig-  -H)  and  its  contents  (the 

ossicles,  hgaments,  muscles,  etc.). 

3.  Eustachian  tube. 

4.  Antrum. 

5.  Mastoid  cells. 


fri/ri?  antiifiici. 


The  Tympanic  Membrane, ^The  tjmpanic  membrane  (Fig. 
33)  forms  the  (niter  wall  of  themiddleear.  The  sizeof  the  drum 
membraneisaboutSmm.  wide,  9  mm.  high  and  about  yV  i""!- 
thick.  It  is  not  a  plane  surface  but  indrawn  like  a  shallow 
fumiel,  the  umbo  forming  the  apex.  It  is  inclined  in  both 
vertical  and  horizontal  planpw  at  about  45  degrees  so  that  the 
superior  and  posterior  qua^lrants  are  nearer  the  observer 
than  the  anterior  and  inferior  quadrants.  In  infants  this 
inclination  is  more  marked,  so  that  the  membrane  more 
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nearl\'  a)>prua(.-hes  the  horizuiital.  The  tympanic  iiiembraiie 
is  inserted  in  a  small  grimve  callei]  the  annulus  tympanicus 
except  at  the  upper  part  of  the  ineinbraiic  where  it  is  attached 
to  die  squama  in  the  ineisura  Uivhii.  The  membrana  tympani 
is  composed  of  three  la.\'er3 :  the  outer  one  Iteing  a  reflection 
of  the  skin  of  tlie  meatus  made  up  of  layers  of  flat  epithelium 
with  cylindric  cells  in  the  deepest  layers.  The  iimer  layer  is  a 
reflection  of  the  mucous  membrane  of  the  middle  ear  consisting 
of  simple  cuboidal  epithelium,  and  the  middle  or  fibrous  layer 
consists  of  an  outer  radiating  and  an  inner  circular  layer  of 
fibrous  tissue  poor  in  elastic  fibers.  In  that  portion  of  the 
drum  membrane  known  as  the  pars  flaccida  or  Shrapnell's 


Mm&fmte   ^^^^H^^^H ,,     , 


Flo.  33,— The  drom  n 

luperior  quadrant. 


membrane,  a  small  concentric-shaped  field  situated  between 
the  processus  brevis  and  the  incisura  Rivini,  the  middle  op 
fibrous  layer  is  absent.  The  outer  skin  layer  and  the  inner 
mucous  membrane  layer  form  the  pars  flaccida.  The  remain- 
ing portion  of  the  drum  membrane  or  the  pars  tenaa  is  made 
up  of  the  three  layers  as  given  above. 

The  tjTnpanic  membrane  presents  certain  lantlmarks  by 
which  its  presence  is  recognized.  A  prominent  one  is  the 
short  process  of  the  malleus  which  is  seen  as  a  more  or  less 
prominent  grayish-white  point  in  the  upper  and  anterior 
portion.  Extending  downward  and  backwani  from  the  short 
process  to  the  middle  of  the  drum  membrane  is  the  handle  of 
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the  malleus  or  the  maaubrium.  At  tiie  tip  of  the  mauubrium 
is  a  flattened  area  calleii  the  umbo.  Upon  looking  at  the 
drum  membrane  by  means  of  reflected  light  a  cone-shaped 
ligbt  reflex  can  be  seen,  having  its  apex  at  the  umbo  and 
extending  downward  and  forward.  From  the  short  process 
of  the  malleus  extend  two  folils  in  the  membrane.  One 
passing  forward  is  called  the  anterior  fold,  and  the  other,  much 
longer,  is  called  the  posteriot  fold.  Tiiese  folds  form  the  lower 
boundary  of  Shrapnell's  membrane. 

In  addition  to  the  landmarks  just  mentioned  one  is  some- 
times able  to  see  through  the  membrane  some  of  the  contents 
of  the  tympanum.  Of  these  the  most  prominent  is  the  long 
process  of  the  incus.  This  is  seen  projecting  downward  to  a 
point  about  the  centre  of  the  posterior  superior  quadrant. 
From  the  tip  of  the  long  process  of  the  incus  extending  inward 
the  shadow  of  the  incus  can  sometimes  be  seen.  At  times 
the  chorda  tympani  nerve  is  observed,  passing  from  behind 
forward  across  the  tympanum  just  below  the  level  of  the 
posterior  fold. 

For  convenience  of  describing,  the  drum  membrane  is 
divided  into  quadrants.  A  line  drawn  through  the  short 
process  and  the  lunbo,  and  another  line  at  right  angles  to 
this  and  passing  through  the  umbo,  will  divide  the  drum 
membrane  into  four  parts,  an  anterior  superior,  and  anterior 
inferior,  a  posterior  superior,  and  a  posterior  inferior  quadrant 
(Fig.  33).  Behind  the  anterior  superior  quadrant  lies  the 
opening  of  the  Eustachian  tube,  the  anterior  mucous  pouch 
of  the  drum  and  the  canal  for  the  tensor  tympani.  Behind 
the  anterior  inferior  quadrant  lies  the  carotid  canal.  Behind 
the  posterior  superior  quadrant  is  situated  the  stapes,  the 
chorda  tympani  nerve,  the  long  process  of  the  incus,  the 
posterior  mucous  pocket  of  the  drum  membrane,  and  the 
pyramid  containing  the  stapedius  muscle. 

The  Tympanic  Cavity. — The  t\-mpanic  cavit,\-  (Fig.  34)  may 
■rilK'd  as  a  flattened  cylinder.  It  is  divided  into  tliree 
parts,  namely: 

1.  The  epitympanic  space  (vault,  attic),  or  that  part 
lying  above  the  level  of  the  upper  margin  ot  the  membrana 
tensa. 
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2.  The  atrium,  or  tluit  portkin  nf  the  tympanic  cavity 
situated  between  the  levels  of  tlie  up|>er  and  lower  margiii 
of  the  meinhrana  tensa. 

3.  The  hypotympanic  space,  or  that  portion  of  the  middle 
ear  cavity  lying  below  the  inferior  margin  of  the  drum 
membrane. 

Sape/for //qa/iifH(  tif  mallfUS 

^a^  ufinalhus 


>r  mn/lrin 


Fig.  34.— Coronul 


iui;h  the  tympanum. 


For  ease  of  description  six  walls  are  given,  namely:  an 
outer  (lateral)  wail  which  separates  the  tympanic  cavity 
from  the  external  auditory  canal.  This  wall  is  fonned  by 
the  raembrana  tympani  and  its  bony  framework:  bu  inner 
(mesial)  wall  which  is  the  outer  wall  of  the  internal  ear  and 
is  formed  by  the  outer  surface  of  the  jjetrous  bone  through 
which  the  middle  and  internal  ears  are  joined  by  the  oval 
and  round  windows.  The  pntmontory,  a  somewhat  rounded 
eminence  of  hard  bone  formed  by  the  first  turn  of  the  cochlea 
b  located  near  the  mi<]dle  of  tlie  mesial  wall.    Anteriorly, 
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the  promontory  merges  into  tlie  wall  of  the  KiistHehi»ii  tube. 
Posteriorly  and  below,  the  fenestra  n>tiiiida  is  situated. 
Posteriorly  and  above,  the  fenestra  ovalis  fan  be  seen  which 
in  the  living  subject  is  closed  by  the  fiKJt  plate  of  the  stapes. 
The  outer  wall  of  the  Fallopian  t-anal,  which  lodges  the  facial 
nerve,  forms  a  well-marked  ridge  (facial  ridge)  which  runs 
from  before  backward  just  above  the  middle  of  the  mesial 
wall.  Just  above  the  Eustachian  tube  is  the  canal  for  the 
tensor  tympani  muscle.  Above  the  posterior  end  of  the 
facial  ridge  is  a  small  linear  bulging  of  smooth  dense  bone 
which  denotes  the  position  of  the  horizontal  (external) 
semicircular  canal. 

The  upper  wall  (roof)  of  the  tympanic  cavity  is  formed 
by  the  tegmen  tjmpani  (paries  tegmentalis)  which  separates 
the  middle-ear  cavit,\'  from  tlie  middle  cranial  cavity.  This 
plate  of  bone  is  frequently  verj-  thin  and  quite  often  dehis- 
cences in  its  structure  are  found,  in  which  event  the  dura  is 
in  contact  with  the  lining  mucous  membrane  of  the  middle- 
ear  cavity. 

The  inferior  wall  (floor)  separates  the  tympanic  cavity 
from  the  jugular  bulb  and  from  the  carotid  artery.  The  bone 
forming  the  floor  is  of  a  diploic  nature;  liowever,  it  is  some- 
times ver\-  thin.  Dehiscences  In  tins  bone  have  been  observed. 

The  anterior  wall  contains  the  opening  of  the  Eustacliian 
tube,  and  the  canal  for  the  tensor  tympani  muscle.  Below 
the  inferior  edge  of  the  Eustachian  orifice  the  anterior  iym- 
panic  wall  is  in  relation  to  the  canal  for  the  internal  carotid 
artery. 

The  posterior  wall  of  the  tympanic  cavity  presents  in  its 
upper  portion  the  opening  of  tlie  tympanic  ca\'ity  into  the 
mastoid  antrum  known  as  the  aditus  ad  antrum.  It  is  a  large, 
somewhat  triangular-shaped  opening  with  tlie  apex  directed 
downward.  Beneath  the  aditus  ad  antrum  on  tlie  posterior 
wall  of  the  atrium  is  situated  tiie  p>ramidal  |)rocess  within 
which  the  stapedial  muscle  is  located. 

The  Ossicles. — The  ossicles  (Fig.  ;i'))  are  three  in  number 
the  malleus,  intms,  and  stapes.  They  form  a  chain  connecting 
the  membrana  t>Tnpani  with  the  oval  window  of  the  labyrinth. 
The  mnlleiis,  the  largest  of  the  three,  presents  a  head  which 
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lies  ill  the  vault  lieliiiid  the  membrana  tiaccida  and  a  handle 
(manubrium  mallei)  which  is  attached  to  the  inner  surface 
of  the  drum  membrane.  Connecting  the  head  and  the  handle 
of  tile  malleus  is  a  constricted  portion  called  the  neck. 
Anteriorl\'  the  neck  presents  a  long  process  (processus 
gracilis).  The  short  process  extends  outwardly  from  the 
base  of  the  handle. 


Skertfifwxss  0f  mats 
,  ■  -Articular  surtha 


Short pne/ss.' 
ffaxiSe  armtdieds-  - 

Flo,  3o.— The  ue 


A/Uernr  cmi 

!lcs.     (After  Spaltchola.) 


The  incus  presents  a  body  and  two  processes.  The  body  of 
the  incus  occupies  the  posterior  portion  of  the  vault.  The 
anterior  surface  of  the  botiy  of  the  incus  articulates  with 
the  head  of  the  malleus.  The  short  process  of  the  incus 
extends  backward  from  the  body  and  articulates  with  a 
small  facet  on  the  posterior  wall  of  the  vault  just  below  the 
aditus  ad  antnim.  The  iimg  process  of  the  incus  extends 
downward  and  backward  and  articulates  witli  the  stapes. 
This  process  is  nearly  parallel  with  the  handle  of  the  malleus. 

The  stapes  or  stirriij}  presents  a  foot  plate  which  is  attached 
to  the  oval  window  by  an  annular  ligament,  two  crurie  or 
arms  arise  and  unite,  forming  a  neck.  Above  the  neck  is  a 
small  enlargement  called  the  head. 
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Five  ligftmetits  support  the  ossicles  in  the  t.vinpaiiic  cavity, 
namely:  anterior,  superior  and  lateral  ligaments  of  the 
malleus,  the  superior  ligament  of  the  incus  and  the  ligament 
of  tlie  short  processes  of  the  incus.  In  adtlition  the  foot 
plate  of  the  stapes  is  attaclied  to  the  oval  window  by  the 
antiular  ligament.  A  loose  capsular  ligament  binds  together 
the  incus  and  malleus  and  another  capsular  ligament  encloses 
the  incudostapedial  articulation.  Folds  of  mucous  membrane 
cover  the  ossicles  and  ligaments  forming  pouches  or  pockets. 
Three  of  these  pouches,  the  anterior  pouch,  the  posterior 
pouch  and  Prussak's  space  are  in  contact  with  the  drum 
membrane. 

Two  muscles  are  located  within  the  t.vmpanic  cavity, 
namely ;  the  stapedius  muscle  which  arises  from  the  pyram- 
idal bony  excrescence  on  the  posterior  and  internal  tym~ 
panic  walls  and  is  inserted  in  the  neck  of  the  stapes,  and  the 
tensor  tjTnpani  muscle  which  arises  from  just  above  the 
osseous  portion  of  the  Eustachian  canal  and  from  the  upper 
wall  of  the  cartilaginous  portion  of  the  Eustachian  tube. 
The  tendon  of  this  muscle  after  passing  backward  and 
upward  across  the  inner  wall  of  the  tjinpanum  within  a 
special  bony  canal  emerges  in  front  of  the  oval  window.  It 
then  curves  around  the  processus  cochlear!  form  is,  then 
crosses  to  the  lateral  wall  to  be  inserted  into  the  inner  and 
anterior  surfaces  of  the  handle  of  the  malleus. 

The  chorda  tymp&ni  nerve  passes  through  the  upper 
purtiuii  of  the  jitrinin  between  the  handle  of  the  malleus 
;tnii  the  liinj;  pnurs^  of  the  iiicns. 

The  Eustachian  Tube. — The  Eustachian  tube  connects  the 
tympanic  cavity  of  the  middle  ear  with  the  nasopharjTix. 
It  is  thniugh  tliis  channel  that  the  normal  air  pressure  is 
maintaine<l  in  the  middle  ear.  It  also  is  an  important  factor 
in  the  sound-conduction  apparatus.  It  is  about  36  mm. 
long,  extending  from  the  tj-mpanic  cavity  in  a  downward, 
forward  and  inward  direction. 

The  tube  is  composed  of  an  upper  osseous  third,  or  that 
third  nearest  to  the  tympanic  cavity,  and  a  lower  membrano- 
cartiiaginous  two-thirds,  or  that  portion  nearest  the  naso- 
pharjTix.    The  tube  is  somewhat  expanded  at  either  end  and 
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is  constricted  at  the  junction  of  the  osseous  and  cartilaginoi 
portions  to  form  the  isthmus.  The  osseous  portion  is  in 
relation  above  with  the  canal  for  the  tensor  tympani  muscle 
and  internally  with  the  canal  for  the  internal  carotid  artery. 
The  membranocartilaginous  portion  is  ma<le  up  of  an  inner 
membranous  part  and  an  outer  cartilaginous  wall.  Xormally 
the  lower  portion  of  the  tube  is  closet!  except  when  the 
palatal  muscles  act  upon  it  as  in  swallowing.  Three  muscles 
act  upcm  the  tube:  (1)  the  levator  polati  which  arises  from  the 
under  side  of  the  tip  of  the  petrous  bone  and  from  the  lower 
and  outer  surface  of  the  Eustachian  cartilage  and  is  inserted 
into  the  soft  palate;  (2)  tlie  tensor  palati  which  arises  from 
the  scaphoid  fossa,  from  the  spine  of  the  sphenoid,  and  from 
the  anterior  portion  of  the  inner  membranous  wail  of  the 
tube.  This  muscle  is  attached  to  the  anterior  surface  of  tlie 
soft  palate;  (3)  the  BalpingopharyngQus  which  arises  from  the 
cartilaginous  portion  of  the  tul>e  is  inserted  into  the  post- 
pharjTigeal  wall.  The  levator  palati  is  supplied  by  the  great 
super6cial  petrosal  nerve,  a  branch  of  tlie  facial.  The  tensor 
palati  is  supplied  by  the  inferior  maxillary  division  of  the 
fifth  nerve. 

The  Antrum. — The  antrum  is  a  small  cavity  or  air  cell  the 
size  of  a  ])ea  l>ing  between  the  mastoid  and  the  tympanic 
cavity.  It  is  the  first  mastoid  cell  and  is  present  at  birth. 
It  conimimicates  witli  the  middle-ear  ca\'ity  by  way  of  the 
adltuB  ad  antrum.  The  roof  of  the  antrum  is  a  continuation 
of  the  roof  of  the  tympanic  cavity.  The  mastoid  cells  drain 
into  the  antrum.  The  ciliated  epithelium  lining  the  mastoid 
cells,  antrum,  tympanum,  and  the  Eustachian  tube  propels 
the  secretions  sufcessively  through  these  parts  to  the  naso- 
pharynx. 

The  Mastoid  Process. — The  mastoid  process  consists  of  an 
outer  shell  or  i-ortcx  of  hard  hone  and  an  inner  mass  of  com- 
municating air  cells  or  of  diploic  bone.  Accordingly  three 
types  may  be  observed. 

1.  The  pneumatic  mastoid  may  consist  of  large  or  small 
cells  which  communicate  with  each  other  by  means  of 
apertures.  A  large  bulbous  mastoid  is  nearly  always  of  this 
type. 
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2.  The  diploic  mastoid  which  is  always  present  in  infants 
may  persist  in  adults.  This  type  is  richly  supplied  with 
blood  and  I.^'mph  spaces. 

3.  The  mixed  type  is  a  combination  of  the  two  above. 
The    lotenul    Ear. — The    internal    ear    or    perceptive 

apparatus  consists  of  (1)  the  osseous  labyrinth  or  the  outer 
bony  capsule;  (2)  the  membranous  labyrinth,  with  its  nerve- 
end  organs;  and  (l{)  the  auditory  nerve  and  its  ganglia. 

The  Osseous  Labyrinth. — The  osseous  labyrinth  may  be 
divided  into  (a)  the  vestibule,  (b)  the  semicircular  canals, 
(c)  the  cochlea. 


Fill.  36.— Exti 
imiuiid  wimi'ni- 


iif  a  caat  iif  the  left  labyrinth:/,  feiieutra  cot'hieffi. 
ra  vmiibuli,  or  ovul  window;  b,  Bmiiiillit  of  superior 
nul;  c,  Bnipullu  oC  ixialpriiir  Hemidrcular  cranal:  d,  cominon 
if  these  twii  euiials:  c.  onipulUi  of  the  horiiontal  aemicircular 
a  sjiirnlis  friraniiniKjUn.      (Heiile.) 


The  ]'eatib)ile. — The  vestibule  is  an  irregularly  shaped 
space  about  0  mm.  in  the  anterior  posterior  directirni,  alwut 
4  mm.  in  width  anil  approximately  4  mm.  in  height.  We 
may  assume  the  vestibule  to  have  six  walls.  ( 'omniunication 
between  the  t\  inpanic  cavity  and  the  vestibule  is  maintained 
through  the  vestibular  win<low  which  in  life  is  closed  by  the 
foot  plate  of  the  staiws.  The  vestibular  window  is  in  the 
lateral  wall  of  the  vestibule.  Himning  o\'er  the  nK)f  and 
anterior  wall  to  the  floor  is  a  slight  ridge  called  the  crista 
vestibulfe.  Behind  tlie  crista  vestibulte  is  an  elliptical  depres- 
sion called  the  recessuselliiiticus.  which  contains  the  utriculus. 
In  front  of  the  ridge  is  a  small  spherical  depression  <-alled 
the  recessus  sphcricus,  The  recessus  sphericus  receives  the 
sacculi  in  the  living  subject.    'Hie  upper  and  inner  walls  of 
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the  vestibuluin  have  no  (i]>eiiirigs.  The  anterior  wall  lixlges 
the  area  cribrosa  sacculi  which  is  situated  in  the  centre  of  the 
recessus  aphericus.  The  posterior  wall  contains  the  opening 
of  the  small  end  of  the  horizontal  scinifrircular  canal  and  the 
terminal  aperture  of  the  lateral  ampulla.  At  tFie  juncture  of 
the  roof  and  the  posterior  wall  the  terminal  ostia  of  the 
upper  ampulla  and  the  common  cms  of  the  superior  and 
posterior  semicircular  canals  are  locate<l.  At  the  junction 
of  the  floor  and  the  anterior  and  outer  walls  is  the  opening 
into  the  scala  vestibuli.  The  roof  contains  the  ampullte 
of  the  horizontal  and  of  the  anterior  vertii;al  canals.  The 
ampulla  of  the  posterior  vertical  canal  is  found  in  the  floor. 

The  Semu-irciilar  Canah. — The  semicircular  canals  are 
tliree  m  number:  the  horizontal  (external),  the  anterior 
vertical  and  the  posterior  vertical.  The  plane  of  each  canal 
lies  at  right  angles  to  the  planes  of  the  otlier  two  canals. 
With  the  head  erect  and  chin  in,  the  external  canal  approaches 
the  horizontal  plane  very  closely.  The  anterior  vertical 
canal  lies  in  a  vertical  plane  whose  direction  directed  from 
within  runs  outward  and  forward.  The  plane  of  the  pos- 
terior vertical  canal  is  directed  outward  and  backward. 
Each  canal  h  about  I  mm.  in  diameter  except  at  its  end 
where  it  expands  into  a  bulbous  eidargement  called  the 
ampulla,  which  is  about  2  mm.  in  diameter. 

The  Cochlfa. — The  cochlea  is  a  Ixiny  spiral  formed  by 
two  and  one-half  convolutions  which  terminate  in  a  flat 
cupola.  The  length  of  the  tube  is  about  oije  and  one-half 
inches.  The  convolutions  are  diiferentiated  as  basal,  medial, 
and  apical.  The  axial  part  of  the  cochlea  knoftn  as  the  mod- 
iolus extends  from  the  base  to  the  apex.  Passing  outward 
from  the  modiolus  is  a  spiral  lamina  (lamina  spiralis)  which 
di\Hdes  every  convolution  into  an  upper  or  outer  channel 
(scala  vestibuH)  and  a  lower  or  inner  channel  (scala  tympani) . 

The  Membranous  Labyrinth. — Enclosed  within  tlie  osseous 
labyrinth  and  difi'criri):  soniewhat  in  shape  is  the  mem- 
branous labyrinth.  Instead  of  the  single  cavity  (vestibule) 
of  the  former,  the  membranous  labyrinth  presents  two  sacs 
— ^the  utriculus  and  the  sacculus— unitetl  by  a  narrow  duct, 
the  utriculosacular  duct.    The  membranous  labyrinth  is  sur- 
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rounded  by  a  supporting  and  &  protecting  fluid,  the  peri- 
lymph. Enclosed  within  the  labyrinth  is  a  similar  fluid 
failed  the  endnlymph. 

The  memhranuus  vestibule  consists  of  the  saccule  and  the 
utricle.  The  saccule  communicates  with  the  scala  media  of 
the  cochlea  and  indirectly  with  the  utricle.  The  utricle 
communicates  with  the  three  semicircular  canals  bj'  five 
openings.  A  small  tube  or  duct  is  given  off  the  utricle. 
This  duct  unites  with  a  similar  one  from  the  saccule  to  form 
the  aqueductus  vestibuli.  The  aqueductus  vestibuli  traverses 
the  inner  wall  of  the  bony  vestibule  and  emerges  upon  the 
posterior  surface  of  the  petrous  bone  where  the  duct  expands 
to  form  the  saccus  endolymphaticus. 

The  ntembranrntB  seniicirpidnr  canals  are  attached  at  their 
convex  surfaces  to  the  periosteum  of  the  bony  canaLs.  which 
they  only  partly  fill.  The  perilymphatic  space  around  the 
membranous  canals  is  traversed  by  connective-tissue  tra- 
beculfe. 

The  membranous  portion  of  the  cochlea  consists  of  the 
cochlear  duct  and  two  peril>Tnphatic  canals.  The  cochlear 
duct  is  a  long  tube  closed  at  both  ends,  one  end  forming  the 
cecum  vestibularc,  and  the  other  the  cupolar  extremity  or 
the  cecum  cupolare.  The  cochlear  duct  communicates  with 
the  sacculus  by  means  of  the  canalis  reuniens.  The  cochlear 
duct  lies  above  the  lamina  spiralis,  and  runs  between  and 
parallel  with  the  two  perilj-mphatic  canals  of  the  cochlea, 
that  is,  with  the  scala  vestibuli  and  scala  tympani. 

The  rtene  end  organs  of  the  membranous  labyrinth  are 
distributed  over  certain  spots  known  as  the  maculce,  cristie, 
and  papilla  spiralis.  One  of  these  areas  located  within  the 
recess  of  the  utriciilus  is  known  as  the  macula  acustica 
utriculi;  and  another  within  the  sacculus  is  called  the  macula 
acustica  sacculi.  The  ampuUte  of  the  semicircular  canals 
have  these  nerve  end  organs  and  in  this  location  are  known 
as  cristte  ampullares  sup.,  crista  ampuUares  iat.,  and  cristffi 
ampullares  inf.  The  terminal  arborization  of  the  acoustic 
e  in  the  cochlea  is  known  as  the  papilla  spiralis  cochlear, 
or  the  organ  of  Corti. 
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EXAMINATION  OF  THE  EAR. 

The  examination  <iF  the  ear  is  made  under  three  Iieails: 
(1)  History.  (2)  Objective  examiiiatiuri.  [-i]  Fuiiftional 
examination. 

History. — The  first  essential  in  the  examination  of  a  patient 
for  ear  trouble  is  to  obtain  a  brief  but  complete  history  of  the 
condition  for  which  the  patient  seeks  relief.  After  obtaining 
the  patient's  name,  address,  age.  ot-enpation,  nationality, 
and  conditions  of  life,  the  chief  eomplaiiit  of  tlie  patient 
should  be  recorde<l,  preferably  in  the  patient's  own  words, 
Inquire  especially  concerning  pain,  deafness,  discharge,  and 
vertigo. 

The  family  history  may  now  be  obtained  with  special 
emphasis  placed  upon  the  occurrence  of  deafness  in  other 
members  of  the  familj'  and  upon  the  possibility  of  hereditary 
transmission  of  specific  diseases. 

The  personal  historj'  should  reveal  the  frequency  of  colds, 
tonsillitis,  whether  the  patient  has  any  constitutional  disease 
such  as  syphilis  or  tuberculosis,  the  occurrence  of  the  acute 
infectious  diseases  either  in  childhood  or  in  later  life. 
Previous  attacks  of  earache  and  discharge  should  be  recorded 
with  their  frequency  and  duration. 

The  history  of  the  present  trouble  is  of  much  importance 
and  should  be  gone  into  in  more  detail. 

1 .  The  onset,  whether  abrupt  or  insidious. 

2.  The  supposed  cause. 

3.  The  course,  whetlier  continuous  or  intermittent,  getting 
better  or  worse. 

4.  Associated  s\*niptnms  such  as  pain,  deafness,  discharge, 
tinnitus,  verti^t).  Fever,  headache,  etc, 

Objective  Examination. — Inspection  of  the  patient  reveals 
much  coiKeniint:  his  physical  condition.  The  breathing 
should  be  noted,  whether  a  mouth-breather  or  not.  Mal- 
formations of  the  auricle,  redness  and  edema  of  the  post- 
auricular  region,  or  dis]»lacement  of  the  auricle  due  to  inflam- 
matory reaction  should  be  looked  for.  Outward  displace- 
ment of  the  auricle  in  children,  when  associated  with  signs  of 
inflammation,  point  very  strongly  to  a  mastoid  involvement. 
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lu  adults,  however,  the  probahilities  are  that  the  rlisplaee- 
ment  ami  edema  are  due  to  a  furuncuhisis  of  the  external 
canal,  especially  if  movement  of  the  auricle  causes  pain. 

Palpation  of  the  mastoid  frequently  reveals  the  presence 
of  edema,  fluctuathig  areas,  or  tenderness. 

Exaininaiion  by  Refitch-d  Light. — For  the  objective  exam- 
ination of  the  ear  certain  instruments  are  requireci. 

].  C'Aoir.^Thisshouid  have  a  high  back  and  a  comfortable 
head  rest.  A  chair  with  a  reclining  back  is  ver>-  desirable  at 
times.    The  observer  uses  a  stool  with  a  rcvoKing  top. 


2.  Light.— Thh  may  be  either  gas  or  electricity.  If  gas 
is  utilized,  an  opaque,  unglazed  chimney  with  an  opening  one 
inch  wide  and  two  or  three  inches  long  should  be  used.  The 
electric  bulb  should  he  of  ground  glass  with  a  clear  circular 
area  about  two  inches  in  diameter.  The  candle  power  should 
l)e  sufficient  to  insure  a  strong  light. 

;i.  The  head  viirrur  should  be  from  .'?  to  'il  Inches  in 
diameter  and  should  have  a  focal  distance  of  8  to  12  inches. 
For  the  nose  and  throat  the  mirror  may  have  a  focal  distance 
of  12  to  18  inches.  The  head  band  may  be  made  of  cloth, 
leather,  fiber  or  metal.  For  office  work  the  fiber  has  pro\'ed 
very  satisfactory. 
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4.  Three  or  four  sizes  of  car  speculums  should  be  obtained. 
The  Gruber  speculum  has  given  satisfaction. 

5.  The  probe  should  have  a  blunt  tip  and  be  made  of  soft 
metal  so  as  to  bend  easily  without  breaking, 

6.  The  cotion  carrier  or  applicator  should  be  slender  and 
have  a  screw  tip  to  retain  the  cotton  firmly. 

7.  The  ear  forceps  should  be  hayo net-shaped  or  bent  at 
an  angle  of  4.')  degrees  so  that  the  hand  will  not  obstruct  the 


Ear  forceps. 


In  examining  the  ear  the  patient  is  seated  at  right  angles 
to  the  observer.  The  light  should  be  about  1(1  inches  from, 
and  on  a  level  with,  the  patient's  ear.  If  the  focal  distance 
of  the  mirror  is  more  than  12  inches,  it  is  advisable  to  place 
the  light  somewhat  to  the  rear  of  the  patient's  head.  The 
student  should  cultivate  the  habit  of  sitting  at  the  side,  and 
not  "stradling"  or  sitting  with  knees  on  each  side  of  the 
patient.  When  in.'«;rting  the  car  speculum  in  the  right  ear 
for  instance,  the  pinna  is  grasjwd  witJi  the  tliumb  and  fore- 
finger of  the  left  hand  and  gentle  traction  is  exerted  upward, 
backward  and  outward  to  straighten  the  canal.  Before 
inserting  the  ear  speculum  the  external  meatus  should  be 
inspected  for  any  traumatism,  abrasion,  discoloration, 
swelling,  furuncle,  etc.     Having  noted  the  condition  of  the 
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pxtemal  portion  of  the  canal,  the  speculum,  which  should 
be  approxinitttely  the  size  uf  tiie  eaiial,  is  gently  und  slowly 
inserted  with  the  right  hand.  If  the  hairs  of  the  cartilagin- 
ous portion  of  the  canal  obstruct  the  view,  it  will  be  necessary 
to  cover  them  with  vaseline. 

If  pus  is  found  in  the  canal,  its  source  is  generally  from  a 
suppurating  middle  ear.  The  perforation  of  the  drum 
membrane  in  acute  cases  is  frequently  small  and  may'require 
careful  observation  to  detect  it.  If  the  pus  pulsates  It  prob- 
ably means  an  acute  suppurative  otitis  media.  A  portion 
of  the  pus  should  be  taken  for  a  bacteriological  examination. 

The  drum-head  should  be  inspected,  and  the  following  con- 
ditions noted :  The  color  should  be  a  pinkish,  pearly  gray.  If 
it  is  of  a.  whitish,  glistening  color,  with  here  and  there  thick- 
ened areas,  the  presence  of  selenisis  should  be  suspected.    If 


Fio.  40.— Politie 


it  is  of  a  dull,  sodden,  lustreless,  pinkish  color,  otitis  catar- 
rhalis  is  probably  present.  If  it  is  of  a  reddish-blue  color 
with  a  velvety  surface,  it  is  indicative  of  acute  otitis  media; 
while  if  it  is  of  a  beefy-red  color,  with  greenish  or  yellowish 
areas  in  the  lower  half,  an  acute  suppurative  otitis  media  is 
in  active  progress. 

It  should  be  noted  whether  the  membrane  has  the  normal 
or  an  exaggerated  concave  surface,  or  is  bulging  outward. 
When  the  concavity  of  the  drum-head  is  exaggerated,  the 
handle  of  the  malleus  is  nrtated  inward  and  backward,  there- 
by making  the  short  process  stand  out  quite  prominently 
as  a  whitish,  glistening  spot  in  the  upper  field  of  the  drum- 
head. The  cone  of  light  which  projects  anteriorly  from  the 
umbo  or  lower  end  of  the  handle  of  the  malleus,  is  broken 
or  altogether  wanting  when  extreme  retraction  is  present. 

Along  the  line  of  the  handle  of  the  malleus  tlie  bloodvessels 
may  be  quite  promhient,  and  it  sliould  be  determined  whether 


lyGOOgIC 


FUNCTIONAL  TESTS  OF  HEARING 


19d 


this  prominence  is  abnormal  or  due  to  the  presence  of  tlie  ear 
specuiuni  within  the  meatus.  After  the  speeuliim  has  been  in 
the  meatus  for  a  few  minutes,  the  manubrium,  which  at  first 
had  the  normal  appearance,  becomes  deeply  congested ;  hence 
it  is  important  that  it  should  be  examined  immediately  after 
inserting  the  speculum. 

If  the  drum-head  is  pcrfomled,  the  size,  location,  and 
character  of  the  edges  sliould  be  noted;  tlie  presence  or 
absence  of  granulations,  polypi,  and  necrotic  bone  should 
be  determined. 

The  probe  introduced  into  the  middle-ear  cavity,  especially 
if  it  is  curved  and  introrluced  upward  into  the  atiic,  may  be 
the  means  of  demonstratiiiii!  the  presence  of  a  necrotic  or  ioul 
odor,  when  it  would  otherwise  not  be  suspected.  The  probe 
thus  affords  another  valuable  means  of  diagnosis,  in  addition 
to  the  grating  sensation  produced  by  contact  with  bare  bone. 

Alruhot  or  silveT  nitrate  may  be  used  to  demonstrate  the 
presence  or  absence  of  perforation,  by  putting  a  few  drops  into 
the  external  meatus  and  applying  air-pressure  through  a  suit- 
able meatus  tip  and  forcing  the  medicament  into  the  middle 
ear,  and  out  through  the  Eustachian  tube  into  the  throat, 
where  it  is  detected  by  the  patient. 

FUNCTIONAL  TESTS  OF  HEAEWO. 

The  Voice.— This  is  one  of  the  oldest  methods  of  testing 
the  hearing. 

The  Whispered  Voice. — The  whispered  \-oice  to  be  uniform 
should  be  tlie  residual  air  whisper,  or  the  whisper  spoken 
after  forced  expiration.  This,  if  given  without  force,  is 
heard  by  a  normal  ear  at  a  distance  of  about  21  feet.  The 
forced  whisper  may  be  heard  much  farther,  probably  60  to 
75  feet.  High-pitched  words  such  as  six,  sees,  tease,  etc.,  are 
more  readily  heard  than  low-pitched  ones  such  as,  our,  more, 
hood,  etc. 

Method. — The  patient  should  be  seated  at  one  end  of  the 
room  with  the  ear  to  be  tested  turned  toward  the  physician. 
The  patient  should  be  requested  toclose  his  eyes  and  repeat  the 
words  or  sentences  spoken  to  him ;  or  if  the  watch  or  acou- 
meter  is  used,  to  indicate  by  raising  the  hand  when  he 
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distinctly  hears  it.  The  surgeon  should  approach  from  the 
normal  hearing  distance,  usin^  the  voice  as  he  approaches 
step  by  step.  When  he  has  detennined  at  what  distance  the 
patient  can  hear  the  whispered  voice,  he  should  record  it 
in  feet  or  inches. 

The  CoiiTersational  and  Load  Toiee.^ — The  conversational 
and  loud  voice  maj-  be  used  in  the  same  way.  In  extremely 
deaf  persons  it  is  sometimes  of  advantage  to  test  the  hearing 
through  a  speakiitg-ivlie  or-  other  aid  to  hearing.  A  careful 
recon!  should  be  kept  of  all  these  tests,  so  that  they  may  be 
used  for  comparison  at  subsequent  times. 

The  Watch. — The  same  genera!  rules  apply  to  this  test. 

IVo  watches  may  be  used,  one  a  high-pitched  and  the 
other  a  low-pitched  ticker.  They  should  be  tested  upon 
twenty  or  more  normal  ears,  so  as  to  establish  the  normal  dis- 
tance at  which  the\'  should  be  heard.  The  ordinary  watch  is 
heard  at  a  distance  of  from  forty  to  sixty  inches. 

Having  detennined  the  normal  distance,  it  should  be  taken 
as  the  denominator,  tlie  numerator  being  the  actual  distance 
at  which  it  is  heard.  If,  for  instance,  the  denominator  of  the 
'watch  is  fifty  inches  and  the  distance  at  which  it  is  heard  by 
the  patient  is  ten  in<'lies,  the  record  should  be  Watch  =  ^j. 

If  the  watch  is  heanl  oidy  upon  contact  against  the  ear,  it 
should  be  reconlcd  Watch  =  /j;  while  if  it  is  not  heard  by 
either  air  or  contact,  it  should  be  recorded  Watch  =  j^. 

Having  a  high-  and  low-sounding  watch  is  of  some 
value  in  differentiating  middle-ear  and  labjTinthine  disease, 
the  high  ticker  being  heard  best  in  middle-ear  disease,  and 
the  low  ticker  in  labyrinthine. 

The  Acoumeter. — This  is  an  in^itrument  devised  by  Politzer 
for  the  purpose  of  giving  to  the  specialist  a  ticker  tuned  to  a 
certain  pitch  antl  intensity,  whereby  it  is  possible  for  the 
records  of  all  obscr\'ers  to  !«;  uniform  and  easily  compared. 

This  instrument  (Fig.  41)  can  nonnally  l>e  heard  in  a  quiet 
room  at  a  distance  of  about  forty  feet.  This  should  be  taken 
as  the  denominator  and  the  actual  distance  at  which  it  is 
heanl  as  the  numerator. 

'J'hus  if  it  Is  heanl  at  eight  feet,  it  should  be  recorded  P. 

There  is  an  attachment  bv  means  of  which  the  instrument 
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can  be  pla<'ed  in  contact  with  the  mastoid  process  anri  the 
bone  coniiiictioii  thus  tested. 

The  Galton  Whistle. — This  is  an  instrument,  the  cylinder 
of  which  can  l>e  leiif^tliened  or  shortened  by  a  simple  contri- 
vance and  the  pitch  of  the  tone  varied  accordingly. 

Its  range  is  from  the  highest  pitch  that  can  be  distin- 
guished by  the  human  car  (about  22,i)CH)  dimble  vibrations 
per  second)  down  to  near  the  medium  range. 

Its  purpose  is  to  test  the  upper  liwit  of  hearing.  It  is  of 
very  great  value  in  the  diagnosis  of  labjTiuthinc  disease,  or 
disease  of  tlie  auditory  nerve  where  the  iip]>er  limit  of  the 
hearing  is  considerably  lowered. 


^ 


Fio.  42.— Oalton  whistle. 

Konig's  Eods,— Konig's  rods  may  be  used  for  the  same 
purpose,  although  they  are  neither  so  convenient  nor  in- 
exiM-nsive  as  the  Calton  whistle. 

The  Monochord. — This  instrument  consists  of  a  metal 
framework  supporting  a  piano  wire.  A  block  is  in  contact 
with  the  wire.  The  position  of  the  block  regulates  the  pitch. 
The  range  of  the  Struycken-Schaefer  monochord  is  from 
g'  to  above  the  high  limit. 

The  Barsny  Noise  Apparatus. — The  Barany  noise  apparatus 
is  a  clock-work  liuzzer  designed  to  exclude  all  other  sound 
in  the  ear  on  which  the  apparatus  operates  while  the  other 
ear  is  tested.  This  instrument  enables  the  examiner  to  detect 
total  or  partial  deafness  in  either  ear. 
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Bange  of  Hearing.— The  tiormtti  raii^e  of  hfaring  of 
musinil  times  in  man  is  from  IG  double  vibrations  per 
sei'ond,  tbc  low  limit,  to  22,0!17  double  vibrations  per 
second,  tlie  high  limit.  The  range  of  hearing  is  deter- 
mined by  ascertaining  the  lowest  and  the  highest  musical 
tone  that  can  be  heard  b\'  the  affcctefl  ear. 


The  best  set  of  forks  and  whistles  is  undoubtedly  the 
Bezold-Edelmann,  as  it  is  accurately  constructed  upon 
scientific  principles.  Every  otologist  should  possess  this  set 
as  it  is  the  best  one  that  will  accurately  test  the  patient's 


hearing  throughout  the  entire  range  of  normal  tone  per- 
ception. With  this  set  otic  may  determine  the  "islands  of 
hearing"  in  deaf-mutes  and  if  found  tlicse  islands  or  remnants 
of  hearing  niuy  be  utilized  to  teach  speech. 
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The  Ilartman  set  of  tuning-forks  is  frequently  used  to 
determine  roughly  the  lower-tone  limit,  but  they  are  of  little 
use  except  in  advaneetl  catarrhal  deafness. 

In  testing  an  ear  for  the  low  limit  (UJ  d.  v.)  the  examiner 
begins  with  the  lowest  fork,  and  if  not  heard,  the  next  higher 
one  is  tried,  until  a  fork  is  used  that  the  patient  hears.  This  is 
recorded  as  the  low  limit.  The  opposite  ear  is  tested  at  the 
same  time.  The  patient  should  (imvc  the  eye-  finscd  ihiring 
the  prot'ess. 


Fio.  45.— Hnrt. 


The  high  limit  (22.097  d.  v.)  may  be  determined  moat 
satisfactorily  by  means  of  the  Galton  whistle  {Fig.  42). 
Begin  above  the  limit  and  reduce  until  the  note  is  perceived. 
The  opposite  ear  should  be  firmly  closed.  The  monochord 
(Fig.  43)  may  be  used  for  testing  the  high  limit,  although  not 
80  convenient  as  the  whistle.  The  bone  conduction  for  high 
tones  can  be  found  with  this  instrument,  a  distinct  advan- 
tage over  the  whistle. 
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The  Hipiificance  of  testing  the  raiiKe  of  hearing  is  in  the 
fact  that  in  disease  of  the  conduction  appartitus  the  power 
to  perceive  low  tones  is  diminished  and  in  disease  of  the 
perception  apparatus  the  ability  to  hear  high  tones  is  lessened. 

In  cases  of  extreme  middle-ear  deafness  the  patient  may 
not  hear  lower  tones  than  2048  d.  v.,  while  he  may  distinctly 
hear  the  notes  of  the  Galton  whistle.  In  labyrinthine  disease 
the  upper  notes  of  the  Galton  whistle  are  lost,  while  the  low- 
smmding  tnning-furks  may  be  heard. 

The  Weber  Test. — This  test  is  made  for  the  purpose  of 
determining  the  relalire  hearing  vf  the  two  ears  bi/  bone  con- 
livdum . 

It  is  based  upon  the  principle  that  in  disease  or  obstruction 
of  the  conduction  apparatus,  bone  conduction  is  increased; 
while  in  disease  of  the  auditory  nerve  or  labyrinth,  bone 
conduction  is  diminished. 

The  test  is  made  by  placing  the  tuning-fork  (preferably 
the25(id.  v.)  in  firm  contact  with  the  median  lineof  the  head. 
The  fork  may  be  placed  on  the  vertex,  forehead,  teeth,  or 
chin.  The  patient  is  asketl  to  notice  with  which  ear  he 
hears  the  tuning-fork  loudest.  If  he  has  disease  of  the  middle 
ear  or  an  obstruction  in  the  external  auditory  canal,  bone 
conduction  will  be  increased  on  that  side,  while  the  opposite 
side  remains  unaffected.  If,  then,  the  patient  complains  of 
<ieafness  in  the  right  ear,  and  the  Weljer  test  shows  that  he 
hears  the  fork  best  on  that  side,  it  is  fair  to  presume  that  he 
has  disease  of  the  conduction  apparatus  rather  flian  laby- 
rinthine disease.  If,  however,  he  hears  the  fork  best  in  the 
normal  ear,  it  is  a  fair  presumption  that  he  is  affected  with 
labyrinthine  or  nerve  deafness.  Judgment  should  be  reserved, 
however,  until  all  tests  and  diagnostic  signs  arc  noted. 

The  Riim^  Test.  -  This  test  is  for  the  purpose  of  determining 
the  ri'liitirr  hinriiKj  finar  liij  biine  and  air  rondnction . 

Xorniullj ,  tile  forks  should  l>e  heard  from  fifteen  to  twenty 
seconils, longer  b>'  air  conduction  than  by  bone  conduction; 
for  example,  if  fork  n'  {435  d.  v.  Edelmann)  is  placed  against 
the  mastoid  process  and  held  there  until  the  patient  ceases 
to  hear  it,  and  is  then  held  close  to  the  ear,  he  should  con- 
tinue to  hear  it  for  fifteen  to  twenty  seconds  more. 
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If  he  has  middle-car  disease,  Imne  coiiduetion  will  be 
increased;  hence  he  will  hear  it  longer  than  normally  over 


the  niDstoiil  prnccss,  which  will  leave  a  shorter  time  for  it  to 
be  liciinl  hv  iiir  <-i>n<hi<-tiiiii. 
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If,  however,  there  is  labjTinthine  disease,  both  bone  and 
air  conduction  will  be  diminished  or  totally  lost.  As  the 
conduction  apparatus  is  normal,  tlie  sound  will  be  transmitted 
to  the  labyrinth  in  a  norma!  manner,  but  the  perception  of  the 
sound  will  be  impaired  for  both  the  hone  and  air  conduction. 

In  middle-ear  deafness  of  marked  degree  the  hearing  by 
bone  conduction  maj'  be  increased  to  such  an  extent  that  the 
fork  will  be  heard  longer  over  the  mastoid  than  by  air  con- 
duction. In  this  case  the  test  should  begin  by  holding  the 
fork  near  the  affect«l  ear  until  it  ceases  to  Iw  heard,  and  then 
placmg  it  against  the  mastoid  process,  note  being  taken  of 
the  number  of  seconds  it  continues  to  be  heard  in  this 
position. 


i-i^..  49, — SiPeel  speculi 


The  Gell6  Teat. — This  test  was  devised  by  Gell6  to  deter- 
mine the  presence  or  absence  of  an  ankylosed  stapes.  If 
air  is  compressed  in  the  external  canal  of  a  normal  ear  by 
means  of  an  air-bag  or  Siegel  speculum,  the  tone  of  a  vibrat- 
ing tuning-fork  placed  on  the  vertex  will  he  perceived  greatly 
diminished.  If  aidiylosis  is  present,  the  i>ressure  will  not 
be  transmitted  to  the  labjTinthine  fluid,  consequently  there 
will  be  no  diminished  tone. 

Principles  Underlying  the  Teats  otHearing. — 1 .  Normal  range 
of  hearing  is  from  Hi  to  '22.i)U7  double  vibrations  per  second. 

2.  When  the  coiidticti'in  iipparatus  is  diseased  or  ob- 
structeil,  the  power  to  liea,r  low  tones  is  impaired  or  lost. 

S.  When  the  perception  apparatus  is  diseased,  the  power 
to  hear  high  tones  is  diminished  or  absent. 
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4.  The  normal  ear  hears  the  middle  forkti  about  twice 
as  long  by  air  conduction  as  by  bone  conduction.  That  is, 
a  fork  heard  by  bone  conduction  for  twenty  seconds,  will 
be  heard  about  forty  seconds  when  held  close  to  the  ear. 

5.  When  the  conduction  apparatus  is  diseased  or  ob- 
structed, bone  conduction  is  increased  and  the  time  left  in 
which  the  fork  should  be  heard  by  air  conduction  is  dimin- 
ished; or  h<nie  conduction  may  be  so  much  increased  that 
the  fork  is  heard  longer  than  by  air  conduction, 

fi.  \\Tien  the  perception  apparatus  is  diseased,  Ixith  bone 
and  air  conduction  arc  diminished  or  shortened,  so  that  the 
relative  time  of  hearing  by  air  and  lM)ne  may  he  the  same. 

Referring  to  the  third  jinncipk.  we  note  that  when  the  per- 
ception apparatus  is  iliseased  the  power  to  hear  high  tones  is 
diminishe<l  or  lost;  and  we  note,  in  principle  Jive,  that  hearing 
by  bone  conduction  is  increased.  When  we  find  deafness  in  a 
given  ear  with  loss  of  hearing  power  for  high  tones  and  dimin- 
ished bone  conduction  in  the  same  ear,  it  is  safe  to  presume 
the  deafness  to  be  due  to  labyrinthine,  nerve,  or  auditory 
centre  disease.  If,  however,  a  [wtient  presents  himself  with 
deafness  in  a  given  ear,  and  tlie  Weber  test  shows  bone  con- 
duction in(;rea.se<l  on  that  side,  and  the  Itiime  test  shows  that 
liearing  by  bone  conduction  is  as  long  or  longer  than  by  air 
conduction,  and  that  the  lower  timing-forks  are  not  heard, 
while  the  ui)p(T  forks  and  (lalton  whistle  are  heard  dis- 
tinctly, it  is  fair  to  presume  that  the  case  is  one  of  middle- 
ear  disease  or  external  auditory  canal  obstniction. 

The  nomnd  range  of  hearing  for  musical  tones  Iwing  from 
U)  to  22,(11(7  double  vibrations  per  sectnid.  it  therefore  follows 
that  any  marked  deviation  from  this  rule  is  a  sign  of  some 
abnormality  in  either  the  conduction  api>aratus  (middle  ear 
and  external  <'ar}  or  the  |)erce]»ti(ni  apparatus  (labyrinth, 
auditory  nerve,  or  auditory  centre  in  the  brain). 

Bone  condurtioii  is  frequently  diminished  in  jwrsons  more 
than  fifty  ycar^  of  age.  This  should  be  taken  into  account 
hi  estimating  the  value  of  the  Wel>er  and  tlie  Uinn^  tests. 

Man.v  <-ases  in  a<4nal  practice  have  at  the  same  time  disease 
of  the  external,  middle,  and  internal  ears,  thereby  modifying 
perc-ejjtion  by  botli  Ijone  and  air  conduction. 
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Bone  ciiii<luction  may  be  inrreased  by  the  presence  of  a 
plug  of  cpriimeii  more  than  it  is  decreased  by  increased  tension 
of  the  labyrinthine  fluid  from  pressure  on  the  foot  plate  of 
the  stapes,  or  congestion  of  the  labyrinth,  so  that  the  Iliiine 
teat  may  show  &  relative  increase  of  bone  conduction  over  air 
conduction.  Thus  the  disease  of  the  internal  ear  is  masked. 
After  the  removal  of  the  plug  of  cerumen,  bone  conduction 
h  diminished  belon-  the  normal  limit,  thus  unmasking  or 
revealing  the  internal-ear  disease. 

In  suppurative  disease  of  the  middle  ear  there  is  often  an 
increase  in  bone  conduction  to  such  an  extent  as  to  exceed  air 
conduction;  hence  when  intenial-eardisease  is  combined  with 
it,  the  influence  of  the  internal-ear  disease  ma.\'  predominate 
and  show  diminished  bone  conduction,  which  fact,  if  taken 
alone,  would  not  call  attention  to  the  coexisting  disease  of 
the  tympanum. 

Boiler-mukcrs,  artillerymen,  etc.,  frequently  suffer  from  im-  ■ 
pairment  of  the  nerve  endings  in  the  labyrinth;  hence  have 
diminished  bone  conduttion.  They  may  at  the  same  time 
suffer  from  pronounced  middle-ear  disease,  whereby  Imne 
conduction  is  hicreased,  thus  again  bringing  the  conflicting 
signs  in  opposition. 

When  the  physiologic  tests,  histor>-,  course,  and  sympto- 
matology are  given  due  consideration ,  the  apparent  contradic- 
tions will  beci.»me  clear  and  intelligible,  imd  a  correct  diagnosis 
be  made. 

ETIOLOGY  OF  EAR  DISEASES. 

The  factors  concerned  in  producing  diseases  of  the  ear 
may  be  divided  into  predisposing  and  exciting. 

Predisposing. — Aje.— Children  are  more  frequently  sub- 
jected to  the  acute  sennis  and  suppurative  diseases  of  the  ear 
than  are  adults.    This  is  due  to  two  reasons  chiefly: 

1.  Children  are  frequent  victims  of  acute  rhinitis  and 
acute  tonsillitis  with  the  consequent  hypertrophy  of  the 
nasopharyngeal  lymphatic  tissue. 

2.  In  infants  and  children  tlie  Eustachian  tube  is  relatively 
shorter,  straighter  and  of  greater  diameter  than  in  aiJults, 
and  also  more  nearly  approaches  the  horizontal  plane,  hence 

14 
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infection  spreads  more  easily  from  the  nasophar>'nx  to  the 
ear. 

Occupation. — (1)  Kx[H>sure  to  all  kinds  of  weather  pre- 
dispose to  nose  and  throat  troublo  and  this  in  turn  affects 
the  middle  ear  throu];ii  the  Eustachian  tube.  (2)  In  the  same 
manner  tliose  occupations  of  a  dusty  nature  such  as  street 
sweepers  affect  the  ear.  (^i)  (X-cupations  which  subject  the 
ear  to  frequent  Kind  noises  such  as  boiler-makers,  artillery- 
men, stct'l-workers,  etc.,  jinxluc-e  a  degenerative  condition  of 
the  auditory  nerve  endings.  (4)  Sudden  or  prolonged  changes 
in  air  pressure  such  as  occur  in  caisson-workers,  glass-blowers, 
cornet-players,  etc.,  frefpientlj-  lead  to  tjmjjanic  disturb- 
ances. (."))  Drugs  such  as  alcohol,  quinine,  salicylates,  some- 
times cause  a  chronic  congestion  of  the  auditory  nerve  which 
may  later  lead  to  nerve  degeneration.  Heredity  is  a  more 
important  faetor  in  the  production  of  diseases  of  the  internal 
than  of  the  middle  ear.  Certain  cases  of  deaf-mutism  and 
otosclerosis  are  good  exam|>les  of  this  class. 

Nasal  Obstniction.— .N'asal  obstruction  is  a  mast  important 
predisposing  factor  in  middle-ear  <liscasc.  Some  of  the  com- 
mon conditions  |>r<Klucing  this  niisul  stenosis  are  adenoids, 
deviated  septum,  hypertroi)hic  rhinitis,  tnrgescent  rhinitis, 
]>oIypi,  etc. 

Ezcitiiig  Causes.  —  I .  Acute  Nasopharynfeal  Difection. — 
Aaitc  niisopharvTigcjil  infection  as  manifested  by  acute 
rhinitis  or  "cold  in  the  licitd"  and  by  acute  tonsillitis. 

2.  Chronic  Nasopharyngeal  Infection. — Chronic  nasojihar- 
yngeal  infection  which  may  take  the  form  of  chronic  rhinitis, 
phiiryrigitis,  or  tonsillitis. 

:>.  Acute  Infectious  Diseases. — The  acute  exantliemata  that 
are  most  frequently  coinplicatod  by  middle-ear  infection 
are:  measles,  scarlatina,  diphtheria,  whooping-cough,  and 
infhieiizit.  Tncumonia  often  leads  to  middle-ear  suppuration. 
However,  it  should  lie  borne  in  mind  that  the  greater  per- 
centage of  middle-ear  coinj)lications  of  these  acute  infections 
diseases  (K-cur  in  children  harboring  a  ua.sophar.^'lIgeal 
hypertrophy. 

1.  The  Nasal  Douche.-  The  uusal  douche,  if  impropi-rly 
administered  or  if  .strangling  or  coughing  occurs  during  the 
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procedure,  will  frequently  force  infection  into  the  Eustachian 
tube  or  middle  ear. 

5.  Swimming  or  Diving. — SivimminK  or  diving  may  also 
produce  an  acute  attack  of  otitis  h\'  forcinji  the  water  into 
the  Ku.stadiian  tulie  or  by  water  jiainint!;  entrance  into  the 
middle  ear  through  a  perforated  drum  membrane. 


THE  AURICLE.  . 

CONGENITAL  DEFECTS  OF  THE  AURICLE. 

There  may  be  iin  oTitirc  alisciicc,  ;i  iiartial  development 
(microtia),  or  a  niisplaccnient  of  the  iiiiricle.    In  rare  instances 


Flu.  .W,— riravn 


it  has  Iwen  lo<-ated  on  the  cheek.  Occasionally  there  ih  a 
blind  canal,  known  as  the .^«/m/«  nvr'ts  cuniienila .  located  in  the 
ascending  part  of  the  helix  and  opening  either  just  anterior 
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to  the  trails  or  upon  its  inner  surface  at  the  entrance  of  the 
external  meatus.  It  can  be  obliterated  b,\-  laying  it  open 
with  a  kiiifv  and  removing  the  seiTetiiig  membrane.  Very 
rarely  there  is  a  supemunierarj'  (imiyotia)  auricle. 

mjxnuES  TO  the  auricle. 

Tliesc  may  consist  of  cuts,  bruises,  burns,  cleavage  of  the 
lobule,  sloiighing,  etc. 

Hematoma.— I lematoina  of  the  auricle  (othematoma), 
nia\'  arise  from  a  blow  in  football-pla^inf;.  l>oxitig,  etc.  It 
may  also  be  sixmtaneous. 

Ill  slight  euscs  cooling  lotions  should  l>e  applied.  In  the 
si'verer  cjises  the  tumor  should  be  incised  and  thoruughl,v' 
freed  from  clots  anil  other  detritus,  after  which  it  should  be 
thoroughly  irrigated  and  sutured,  except  at  its  most  depen- 
dent portion,  hito  which  a  snutll  wick  should  be  inserted  for 
drainage. 

Frost-bite.-  When  the  auricle  is  fnisl-bltten,  it  becomes 
yellowish-wliitc  in  cohir,  and  in  extreme  cases  may  Im-  actually 
congciileil  and  l>riftic.  Tlic  treatment  should  consist  in  the 
immctliatc  application  of  cold  and  friction  for  the  resf*iration 
of  the  cinulatioTi.  .\fter  this  has  In-en  accompli  shell,  tlie  local 
application  of  heat  and  of  the  lead-aud -opium  wash  should  be 
made.  If  there  are  bluish  or  InflaiTied  areas  Itegimiing  to 
uh'cratc.  ui)p!i<iitions  of  the  tinctun'  of  iodine  or  collodion  act 
favorably.  If  giingn-ne  <ir  shmghing  sets  in,  it  should  he 
treated  with  Imric  iuid  or  iodoform  ointments. 

Perichondritis.-  -IVrichondritis  of  the  auricle  is  cliaracter- 
iwil  l)y  rapid  development,  the  skin  l)eing  hot,  red  or  purplish 
in  color,  and  painful.  I  pon  iiuisiug  the  swollen  parts  there 
is  frciinciitly  a  discharge  of  iliiid  or  jms,  and  the  proln- 
shows  the  |KTichondriuni  to  l>e  detaehwl.  The  exposed 
eartilagc  ])rescnts  a  roughened  surface  wlien  the  probe  is 
IMisscd  over  it.  The  skin  is  infiltrated,  the  sweUing  often 
extending  Into  the  external  meatus,  thereby  partially  or 
coini)lctely  occluding  its  calilaT.  The  disease  niiis  a  more 
atrute  courst-  tbati  hematoma,  and  the  hlstorj'  of  traumatism 
may  be  abst^nt. 
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VVIien  treated  early,  tlie  application  of  cn\(\  and  the  lead- 
uiidHipiiim  wash  nfteii  t-hetks  tlie  pnigress  of  the  process.  In 
the  later  stage.^.  when  fluc-tiiation  apjiears,  it  shnutd  lie  incised, 
irrigateil.  and  dosed  witli  suture  and  a  bandage  applied. 
Healing  usually  rwcurs  by  first  intention  if  there  is  a  thor- 
ough removal  of  all  morbid  material  and  antiseptic  pre- 
cautions are  observed. 

Cysts.— (^ysts  of  non-inflammatory  origin,  containing  dear 
fluid,  sometimes  form  on  the  auricle. 

DISEASES  OF  THE  AURICLE. 

Ecsema. — Eczema  of  the  auricle  usuall.v  r>ccurs  in  connec- 
tion with  eczenm  of  the  external  aurlitory  canal,  and  will 
he  further  eon.sidercd  in  that  connection. 

Lapus. — Lupus  of  the  auricle  ik-cufs  in  cuniiection  with 
lupus  of  the  skin  of  neighboring  parts. 

Syphilitic  Iiiflamination.^Sypbilitic  inflammation  of  the 
auricle  i^  mic  of  [niniy  associated  expressions  of  the  disease, 
and  slmnht  lie  Ireiiied  according  to  the  usual  indications. 

Hyperemia. — I!y|)eremia  of  the  auricle  may  ffiUow  frost- 
bite, hot  poultices,  et'zema.  and  inflammatory  ear  diseases. 
It  also  occurs  in  neurotic  patients  and  in  valvular  disease  of 
the  heart. 

Diffused  Inflammations. — DifTused  inflammations  of  the 
auricle  may  occur  ji.'^  the  result  of  injury,  frost-bite,  heat, 
sting.i,  ami  infections. 


THE  RXTKRNAL  AUDITORY  CANAL. 

CONGENITAL  MALFORMATIONS  AND  INJURIES. 

f'onjjenitnl  malfi>rmatiimif,  as  dilatation,  atresia,  entire 
absence,  and  double  canal  are  occasionally  t>bse^^■ed. 

Injuries  in  the  external  auditory  meafvt  may  result  from  the 
accidental  or  intentional  introduction  of  instruments  and 
other  hard  iKxlies.    Persons  affected  with  "  itching  ears"  often 
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attempt  to  rt-lii-vc  tlic  disiijirwiilile  st-iisiitiim  by  scratching 
tli<-  I'xtcrniil  iiioitiis  with  h  pin  or  otlR-r  lianl  instrument,  and 
KiiiiK-tiiiii's  injure  tlu'  skin  in  the  attempt.  Live  insects 
<ict-usi(>iiHlly  piin  entrance  into  the  meatus,  and  unskilful 
attempts  to  remove  them  often  result  In  injury.  Injuries 
may  also  arise  from  the  intnKhietion  of  hot  water,  caustic 
fluiiis.  anil  the  unskilful  use  of  the  knife  in  paracenteiiis  of 
the  (Irnm-heiiil.  Hot  einih'rs  also  meiisionally  Itxl^  in  the 
meatus  iukI  excite  inflammation. 

CerumiBal  Accumulation  or  Retention.— 'I1ie  plugs  are 
usually  conipos«l  of  an  iiilmixturc  of  rpnnnrn,  sebaceoiig 
material,  ej/ulrrmix,  anil  .thuri  holr/i. 

Etiology. — I{e<'urrin(;  hyiMTcniia  of  the  cxtcmal  meatus 
leads  to  the  retention  of  cerumen.  <  'ontniction  of  the  meatus 
ami  tenacious  secretion  also  favor  its  retention.  The  ceru- 
minal  nhrnds  sire  locatnl  in  the  eartilafjinous  portion  of  the 
meatus,  and  the  secretion  is  usually  siHintaiieously  dischatf^. 
.Attempts  to  remove  it  with  the  twisted  end  of  a  towel  forces 
the  cerunien  into  the  osseous  [Mirtion  of  the  meatus,  where  it 
l)eci)nu's  iTis])issat<'d  iuid  admixed  with  epithelium  and  short 
hiiirs,  and  finiilly  coni]>letcly  fills  that  |>ortion  of  the  canal. 
KeKcma  ami  other  infliunrnations  of  the  external  aurlitorj' 
meatus  favor  ceruininal  iiecnmnlations.  Foreifrn  iHitUes  lodg- 
ing in  the  canal  ;ict  iis  foci  around  which  the  secretion  and 
epithelium  gather. 

Symptoms.-  There  may  he  a  feeling  of  fulness  and  con- 
fusion, with  tiimitus.  The  patient's  voice  seems  very  reson- 
ant to  himself,  and  he  sonietinies  complains  of  fjiddiness  and 
vertifio.  In  very  rare  ruses  there  iirc  vomitinj(  imd  epilepti- 
form convulsions.  There  is  usually  iluhiess  of  hearing, 
althoujih  when  associated  with  perforation  of  the  dnun-head 
the  phifi  may  iTn]>riive  the  hearing  hy  aetinj;  iis  an  artificial 
inemliran*'.  (  nnvcrsation  is  usuidl.v  nnderstoiHl  hy  the 
patient.  When  s])ci(h  is  not  nndersto<Hl,  tlu'M'  is  probahly 
an  associated  mi<l(Ue-  or  iiiteriial-<>ar  disease.  Frefinently 
a  dry  rcllex  coiigli  is  due  to  an  impacted  muss  of  cerumen. 
The  ccruminal  plup;  appear  as  light  yellow  or  dark  brown, 
dull  nuisses.  They  nuiy  be  soft  to  the  point  of  liquefaction 
or  as  hard  as  stone. 
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Prognosis. — Wliere  the  plugH  are  primarj'  or  unassociated 
witli  (iiseiisf  of  the  middle  ami  internal  ears,  the  prognosis 
as  to  hearing  is  goo<i. 

Treatment. ^ — The  instrumental  removal  of  the  cerumem 
is  sometimes  attended  by  considerable  pain,  and  there  is 
danger  of  injuring  the  skin  of  the  meatu.s  or  forcing  the  plug 
against  the  drum-head,  therebj'  occasioning  great  distress. 
The  syringe  affords  an  easy  and  safe  means  for  it.s  removal. 
A  sjTinge  holding  from  three  to  four  ounce.s  is  best  adapted 
to  the  purpose.  If  after  several  forcible  injections  of  water 
the  cerumen  is  not  removed,  the  ear  should  be  dried  and  the 
attempt  discontinued.  The  patient  should  be  given  a  phial 
of  glycerin  and  instructed  to  instil  it  into  the  ear  four  times 
daily  for  two  days.  At  the  end  of  this  time  he  should  return 
to  the  office  and  the  warm-water  injections  with  the  syringe 
be  resumed.  The  instillations  of  the  glj'cerin  will  have 
softened  the  cerumen,  so  that  it  may  be  easily  removed 
with  the  syringe,  .\ftpr  the  removal  of  the  ccruminal  plug 
the  external  meatus  should  lie  paintci!  with  carholized 
lanolin  or  other  antiseptic  tiintnieiit. 

Absence  ot  Cerumen  in  the  External  Meatus.— This 
condition  is  often  observed  after  a  diffused  or  circumscribed 
inflammation  of  the  external  ear,  and  in  the  course  of  ad- 
hesive processes  in  tlie  middle  ear.  The  trophic  nerves 
seem  to  lie  alfectetl  by  these  diseases,  thereby  interfering 
with  the  functional  activity  of  the  cenimiual  glands. 

Treatment. — The  treatment  consists  of  mercurial  oint- 
ments applied  at  intervals  of  forty-eight  hours  and  the 
internal  administration  of  nux  vomica. 
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DISEASES  OF  THE  EXTERNAL  AUDITORY  CANAL. 

Furunculosis. -Synonyms.— l'r>llicnlar  IiidiiniTnation;  Cir- 
cumscril>fd  Infiannnation  and  Buils. 

Occunence. — I''urunculosis  of  the  external  auditory  canal 
is  limited  to  the  cartilaginous  portion.  The  boils  may  be 
localized  or  associated  with  general  funmculosis. 

Etiolofy.- They  maj'  arise  from  frequent  syringing  of  the 
ear,  or  from  attempts  at  the  instrumental  removal  of  ceru- 
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men  or  foreign  bodies.  Streptoeoctiis  and  Staphylococcus 
pyogenes  frequently  enter  tlie  deeper  layers  of  skin  through 
the  hair  follicles  and  cause  tlie  inflammation.  Anemia  and 
disturbances  of  menstruation  and  diRestion,  and  exposure 
to  cold  air,  also  favor  its  appearance. 

STinptoms. — If  the  boils  are  located  in  the  superficial 
layers  of  the  skin,  the  pain  is  slight;  while  if  in  the  deep 
layers,  it  may  lie  quite  severe.  There  are  often  tenderness 
and  swelling  over  the  mastoid  region,  which  may  cause  the 
condition  to  be  mistaken  for  a<!Ute  nia.tl(ruliH.t.  The  hearing 
is  more  or  less  impaire^l  and  tinnitus  ma.\'  or  may  not  be 
present.  There  is  often  an  itching  sensation  in  the  meatus, 
and  the  patient  has  an  irresistable  desire  to  use  a  pin  for  its 
relief.  There  is  usually  a  slight  febrile  movement,  especially 
at  night.  If  the  circuniscribeii  inflammation  Is  deep,  it 
appears  as  a  flat,  red  elevation;  if  superficial,  it  is  circum- 
scribed, pointe<i,  red  or  li\'iil,  and  attended  with  l)ut  slight 
j>ain.  The  pus  may  discharge  spontaneously  after  eight  or 
ten  days.  'J'he  boils  are  usually  located  on  the  anterior 
cartilaginous  wall.  Movement  of  the  pinna  causes  severe 
pain,  whereas  in  mastoiilitis  the  pain  is  absent  or  ver>'  slight. 

Treatment. — In  the  deep-seated  t>'pe  free  incision  should 
be  made  to  relieve  the  pain.  It  is  not  well  to  wait  for  pus 
to  form,  as  an  early  incision  is  often  followed  by  improvement. 
If  the  incision  is  made  after  the  formation  of  pus,  slight 
pressure  should  be  applied  with  a  probe  to  assist  in  the 
removal  of  the  tenacious  pus  from  the  dee[}er  tissues. 

In  the  early  stagex,  while  there  are  considerable  irritation 
and  pain,  the  application  of  cold  with  the  loiter  coil  will 
modify  the  pn)gre.ss  of  the  disease.  For  the  relief  of  pain 
the  instillation  of  a  1(1  )>er  cent,  phenol-and-glycerin  solution 
should  be  u.sed.  Hot  fomentations  applied  at  frequent 
intervals  is  also  a  useful  remedy. 

After  tlie  boils  ha^■e  discharged  their  contents  sponta- 
neously, or  by  incision,  they  may  be  treated  by  the  reme<lies 
mentioned,  after  the  ajipHcatiou  of  which  the  meatus  sliould 
be  thoroughly  dried  and  packc<i  with  ii  narrow  strip  of  gauze. 
This  should  not  be  removed  by  the  patient,  but  .should  be 
left  in  place  and  removcrl  by  the  ))hysician  on  the  following 
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day.  The  same  [irocess  KhouUI  \w  repeated  until  the  iiitlum- 
mati<Hi  has  subsided.  In  oases  in  which  there  are  recurrent 
attack;;  of  furuneiilosis  there  sliould  Iw  appropriate  cunstitu- 
tional  treatment.  Autogenous  vaeeines  are  fre([nently  of 
service. 

Diffuse  Inflammation.  -  -Etiology , — This  tjpe  of  inflam- 
mation may  Im-  <hic  to  the  instilhitinn  of  irritating  drugs, 
injuries,  foreign  bodies,  liathing  in  infected  water,  and  asso- 
ciateii  miistiiid  disease. 

Symptoms.— Pain  is  present  in  varying  intensity.  It  is 
worse  at  night  and  ujKtn  movements  of  the  jaw,  or  fits  of 
coughing.  Tinnitus  and  gidtliness  are  sometimes  present. 
The  hearing  is  normal,  except  in  those  cases  in  which  the 
canal  is  completely  ckised.  The  osseous  portion  of  the  canal 
is  hypcremic.  After  two  or  three  ilays  there  may  be  a 
discharge,  which  becomes  purulent  as  the  disease  advances. 

Treatment.  —  Iii  cases  due  to  traumatism  the  applica- 
tion of  the  Leiter  coil  and  local  asepsis,  with  gauze 
packing,  is  usually  followeii  by  a  favorable  termination. 
If  the  disea.se  has  advanced  to  the  stage  of  secretion,  anti- 
septic powders  and  a  saturated  solution  of  boric  acid  in 
alcohol  should  be  used.  In  vcr\'  obstinate  cases,  especially 
when  granulations  are  present,  a  strong  solution  of  silver 
nitrate  applieil  locally  reduces  the  granulations  and  promotes 
epidermizatitm.  Sometimes  great  relief  is  obtained!  by 
incision  nt  the  point  of  greatest  tenderness. 

Otomycosis;  Mycosis.— This  is  a  parasitic  inflainmation 
due  to  the  Aspergillus  niger,  A.  flavus,  and  A.  fumigatus. 
Occasionally  other  fungi  are  also  present. 

The  growths  <ipj)ear  as  brownish  or  lilaek  plaques  upon 
the  skin  of  the  meatus,  or  upon  moist  crusts. 

When  growing  ujion  moist  crusts,  they  may  form  laj-er 
upon  layer,  until  tlie  meatus  is  more  or  less  filled.  They 
show  a  tendency  to  recur  at  inter\'8ls  of  dajs  or  weeks.  In 
doubtful  cases  the  microscojw  will  aid  in  the  diagnosis. 

Tteatment.^Treatment  consists  in  the  instillation  of 
alcohol,  which  stops  their  growth  after  one  or  two  applica- 
tions. The  treatment  should  be  repeated  frequently  for  a 
year  to  prevent  their  return. 
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Eczema  of  the  External  Ear.— Ecz<'ma  in  this  liiotlity 
differs  in  uo  way  fruin  ccztriia  on  other  portions  of  the  skin. 
It  may  be  eiciiU'  ut  i-hnmif,  Imt  is  more  often  of  the  former 
type.  It  may  attack  all  ages  and  either  sex,  but  is  more 
common  in  children.  It  may  be  ery1hemuttni».  teswular, 
pustular,  or  sqvamojis.  It  may  be  limited  to  the  auricle 
or  to  the  external  auditory  canal,  or  it  may  involve  lx»th  at 
the  same  time. 


I 


Sjrmptoms. — If  of  the  acvie  type,  the  skin  is  infiltrated  and 
swollen,  and  may  obstruct  the  external  auditory  meatus. 

If  it  is  of  the  chronic  type,  there  is  permanent  thickening 
of  the  tissue,  which  may  occasion  considerable  deformity  of 
the  ear  (Fig.  51). 

.\  feeling  of  fulness,  moderate  deafness,  and  tinnitus  are 
often  (.'ompiained  of. 

Treatment. — Constitutional  djscrasiie  shoidd  be  corrected 
liy  the  administration  of  the  proper  remedies.  In  the 
local  treatment,  the  use  of  water  should  be  a\'oided.  as 
it  agg^a^'ates  the  condition.  If  it  is  of  the  moist  variety, 
the   eczematous   areas   should    be   )>ainted  with  a   10-  to 
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.■Jl)-grain  sohitinii  of  silver  nitrate.  IT  it  is  nf  tlie  dry. 
scaly  type,  an  ointment  (-iiiitairiing  1  ^rai"  t'f  salicylic  acid 
and  4  ininiaifi  of  the  tincture  of  benzoin  in  1  dram  of  lanolin, 
applied  twice  daily,  is  followed  Iiy  (treat  relief  from  tiie  stiff- 
ness and  excessive  epithelial  destjuaniation.  After  removal 
of  the  crusts,  the  meatus  should  be  powdered  with  equal 
parts  of  boric  acid  and  zinc  oxide.  A  HI  per  cent,  ichthyol 
or  resorcin  ointment,  locally  applied,  i.s  also  a  very  useful 
remetiy.  Moist  surfaces  back  (if  the  auricle,  especially  at 
the  union  of  the  Huride  and  the  skin  over  the  mastoid, 
should  l>e  dusted  with  boratci!  powder  or  with  pulverizetl 
CHlnmel. 

Seborrhea. — This  condition  is  usuall\'  iissociutcd  with  a 
siTnilar  affection  of  the  face  and  scalp. 

Symptoms.— VVIien  it  affects  the  external  auditory-  meatus. 
there  are  itchinR.  tinnitus,  and  slight  deafness. 

Treatment. —The  treatment  should  consist  in  removal  of 
the  scales,  nfter  which  the  parts  shouh!  be  dusted  with 
equal  parts  of  boric  ;icid  mid  zinc  oxide.  An  ointment  of 
white  precipitate  is  uisn  ii  useful  remedy. 

Foreign  Bodies  in  the  Can&l. —  Insects,  such  as  cock- 
roaches. bed-bu({s.  fleas,  beetles,  etc.,  sometimes  get  into  the 
external  canal,  antl  give  rise  to  verj'  distressing  symptoms. 
Wads  of  cotton,  paper,  portions  of  pencils,  see<is,  beads, 
cherry-stones,  and  many  other  inanimate  objects  have  also 
been  found.  Beans,  wheat,  and  other  grains,  which  swell 
upon  being  exposed  to  moisture,  may  give  rise  to  marked 
prensuTF  .ii/miiloms. 

Symptoms. — Symptoms  in  general  are  those  of  obstruction 
to  the  meatus,  attended  by  more  or  less  inflammation. 

Treatment.— Do  not  attempt  to  remove  live  hugs  from  the 
ear.  as  the  effort  ma.\'  prove  fruitless,  and  occasion  great 
distress  to  the  patient.  They  should  first  be  drowned  hi 
water,  oil.  glycerin,  or  alcohol,  after  which  they  i-an  he  easil,\' 
remo\ed  with  the  sj'ringe.  If  this  method  fails,  thej'  may 
be  remo\ed  with  forceps,  or  a  short-toothed  ear  hook.  A 
syringe  (Fig.  *)'2)  with  a  flat,  thin  nozzle,  which  can  be  inserted 
at  the  side  of  the  foreign  body  maj'  be  used  to  force  water 
back  of  it,  and  therebj-  drive  it  outward.     Smooth,  hard 
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bodies,  like  headM.  may  lie  rt-moved  by  liippiiifr  a  camel- 
hair  brush  in  glue  au<l  applyiug  it  tri  the  surface  of  the 
foreign  body,  leaviug  it  there  until  it  becomes  quite  dry. 
The  reninval  of  the  brush  will  bring  the  foreign  botlj'  with  it. 
Ear-couffh. — Foreign  bodies  and  inspis^ted  cerumen  may 
excite  an  irritation  of  the  auricular  branch  of  the  pneumo- 
gastric  nerve  which  supplies  the  extpniii!  caiuil. 


Stricture    of   the    Canal.  —  Etiology,  —  Stricture    of    the 

canal  may  he  due  to  swelling  of  the  skin  in  chronic  sup- 
purati\'e  otitis  metiia,  and  other  persisXent  inflammations 
and  irritations.  Hiiny  slridure  (hyperostosis)  may  follow 
caries  and  exfoliati«m  of  the  sequestra  from  the  osseous 
walls  of  the  canal.  Septa  or  adhesions  may  form  across 
the  canal  by  the  approximation  of  granulations  m  inflamed 
surfaces. 

Treatment. — When  the  stricture  is  due  to  thickening  of 
the  soft  tissues  of  the  meatus,  it  may  be  dilated  with  bougies. 
If  this  method  fails,  longitudinal  incisions  should  be  made 
in  the  meatus  and  cotton  plugs  or  sponge  tents  applied.  If 
adhesions  or  septa  are  present,  they  should  lie  di\'ided  and 
distended  with  cotton  plugs  or  sponge  tents. 

Exostosis  of  the  Canal. — This  is  a  circumscribed  bony 
growth  projecting  from  the  wall  of  tlie  osseous  portion  of 
the  external  auditory  canal.  It  Is  more  common  in  males 
than  females. 

Treatment  .^Treatment  consists  in  removal  with  the  cold- 
wire  snare,  the  dental  burr  or  chisel.  It  may  also  be  removed 
by  making  a  postauricular  incision  at  the  junction  of  the 
auricle  with  the  mastoid,  and  pulling  tfie  auricle  and  soft 
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meatus  forwaril,  as  for  a  mastuid  (i|jerati(in.  The  tumor  is 
thus  fully  exposed,  and  may  be  removed  with  a  chisel  or  a 
dental  burr.  The  bone  bem^ath  it  should  also  be  slightly 
excavated  so  as  to  |>revent  recurrence. 

Injury  to  the  Dnun-liead. — Etiology.  —  Rupture  of  the 
drum-head  may  be  caused .(")  by  direct  violence,  as  from  some 
hard  penetrating  btnly;  (t)  by  injury  to  the  bones  nf  the 
LTaniura.  as  from  a  blow  on  the  ciiin;  and  (c)  by  concussion 
of  the  air,  as  following  the  firing  of  a  cannon  or  a  blow  with 
the  palm  of  the  hand  on  the  auricle. 

Symptoms.— The  rupture  is  usually  in  front  of  the  handle 
of  the  malleus.  The  drum  membrane  is  covered  with  a 
bloixly  discharge.  If  infection  has  not  been  introduced,  the 
rupture  usually  heals  quickly.  The  labyrinth  may  be  involved. 
The  bone-conduction  and  (lal ton-whistle  tests  should  be  used 
to  determine  this  fact.  When  it  is  involved,  there  are  usually 
giddiness,  nausea,  and  vomiting. 

Treatment. — The  trcatnifut  consists  in  the  insertion  of  a 
^trip  of  dry  sterilized  v,tn\7.v  into  the  external  meatus. 

Acute  Myringitis.  —  Symptoms.  ~  In  the  early  stage  it  is 
characterized  by  redness  of  the  drum-head  in  the  posterior 
quadrant,  or  it  may  involve  the  whole  surface.  The  inflam- 
mation is  often  limited  to  the  dermic  layer,  although  it  may 
extend  through  the  fibrous  to  the  mucous  layer.  It  is  in 
such  cases  tliat  pus  pnckets  form  between  the  fibrous  and 
mucous  layers.  The  druin-lieail  presents  much  the  same 
appearance  as  it  does  in  suppurative  disease  of  the  middle 
ear.  When  the  dermic  layer  is  in\'olved,  vesicles  filletl  with 
serum  form,  and  voluntarily  discharge  their  contents  in 
eight  to  ten  hours.  At  the  onset  of  the  attack  there  is  a  sharp. 
stinging  pain,  radiating  to  various  parts  of  the  head.  In  tlie 
auperfiridl  type  it  soon  subsides,  while  in  the  deeper  varietj' 
it  may  exist  for  some  time.  There  is  a  sense  of  pressure, 
fulness,  tinnitus,  and  moderate  deafness.  There  may  be 
hyperesthesia  to  noises.  The  disease  runs  its  course  in  from 
three  to  five  days. 

Treatment. — If  there  is  marked  inflammatorj'  action,  the 
application  of  the  loiter  coil  or  tlie  artificial  leech  in 
front  of  the  tragus  exerts  a  favorable  influence   upon  the 
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coiirso  of  the  diseaM-.  Tlip  wroiis  vesicles  should  be  punc- 
tured, care  being  exen-ised  to  avoid  penetrating  the  deeper 
layers.  If  there  Ls  an  abscess  in  the  deep  layers,  it  should  be 
freely  incistxl  to  prevent  the  simntaneous  discharge  of  pus 
into  the  middle  oar.  In  doing  this,  extreme  rare  should  be 
used  to  avoid  opening  thrinigh  the  mucous  layer.  Should 
the  mucous  l«\er  be  incised,  the  pus  and  germs  will  enter  the 
middle  ear  and  excite  a  similar  process  there. 

Chronic  Msningitis. — Etiology. — This  form  of  inflammation 
is  rare,  and  involves  the  whole  surface  of  the  drum-head.  It 
may  !«;  due  to  repeated  attacks  of  acute  myringitis.  It 
sometimes  follows  diffused  or  follienlar  inflammation  of  the 
canal  and  U  often  associated  ^\ith  clironic  middle-ear  suppura- 
tion wliicli  lias  been  foUowed  by  closure  of  the  perforation. 

Symptoms. — The  menilirane  lias  a  moist,  lustrous  appear- 
ance, is  grayish  in  color,  with  yellowish  spots  here  and  there 
upon  its  surface.  The  handle  of  the  malleus  is  injected.  At 
times  the  dermic  layer  of  the  drum-head  is  thrown  off,  after 
which  the  menihrane  beneath  is  more  smooth,  red,  and  vel- 
vety. In  some  cases  small  papilla'  fonn,  giving  the  surface 
of  the  membrane  the  appearance  of  a  rasi)berr,v. 

The  disease  is  usually  uniittended  by  pain  or  other  marked 
itiihjprtii-r  sigiLs.  Tliere  is  slight  itching,  and  in  those  eases 
in  which  there  is  rapid  exfuliation  of  the  dermic  layer, 
followed  by  a  serous  exudate,  there  may  be  an  offensive 
(Klor.  This  is  due  to  the  retention  and  decomposition  of 
the  epithelial  cells  and  exudate. 

Prognosis.--  The  druin-hend  is  rarely  jierforated.  When 
then'  is  a  cessation  of  the  serous  exudate,  recovery  occurs 
spcmtaneoiisly.  \Vliether  cure  is  effeete<l  spontaneously  or 
through  treatment,  there  is  a  moderate  thickenhig  of  the 
druni-liead  and  slight  impairment  of  hearing,  although  the 
process  nia\'  have  existeil  for  severiU  years. 

Treatment.- -In  mild  eases,  antiseptic  irrigation,  followe<l 
by  mopping  the  parts  liry  and  dusting  with  Inirie  acid  (jowder, 
often  causes  ii  eessjition  of  the  s(xreti<m  and  reston-s  the 
parts  to  their  normal  condition.  In  the  more  obstinate 
eases  the  canal  should  he  irrigated  and  a  saturated  alcoholic 
solution  of  boric  acid  instilled  for  ten  to  fifteen  minutes, 
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three  times  a  week.  When  gran  illations  or  papillae  form 
upon  the  dmni-head,  they  should  be  painted  two  or  three 
times  a  week  with  a  2  to  10  per  cent,  silver  nitrate  solution. 


DISEASES  OF  THE  MIDDLE  EAR. 

Acute  Tubal  Catarrh. -- Synonym.  —  Acute  tubotjni panic 
catarrh. 

Etiology. — The  most  frequent  cause  of  tutial  catarrh  is 
some  pathological  condition  of  the  nose  and  throat  of  which 
the  adenoids  are  probably  the  most  common.  Frequent 
attacks  «»f  coryza  and  acute  nasopharyngitis  causes  an 
associated  swelling  and  closure  of  the  Eustachian  tube. 
Vigorous  blowing  of  an  obstructed  nasal  passage  may  force 
some  infected  mucous  into  the  Eustachian  tube  with  the 
resultant  swelling  of  the  mucosa  and  closure  of  the  tube. 

Pathology. — This  is  chiefly  a  hyperemia  and  swelling  of  the 
mucosa  of  the  Eustachian  tube,  with  at  times  an  associated 
congestion  of  the  mucosa  of  the  middle  ear.  If  the  closure 
of  the  tube  persists,  the  air  within  the  tympanic  cavity  is 
more  or  less  absorbe<]  and  an  increased  hyperemia  of  the 
middle  ear  results.  This  congestion  of  the  middle-ear 
mucosa  produces  an  increascil  serous  or  mucous  transudate. 

As  the  air  within  the  tympanic  cavity  becomes  rarefied, 
the  drum  membrane  is  drawn  in  and  the  condition  known  as 
retraction  of  the  drum  viemhrane  is  produced.  This  retrac- 
tion is  characterized  by  certain  changes  in  the  appearance 
of  the  membrane  as  viewed  by  reflectefl  light,  namely: 
(1)  Prominent  short  process  due  to  the  drawing  inward  of 
the  handle  of  the  malleus  and  the  resultant  protruding  out- 
ward of  the  short  pnH-ess.  (2)  The  drawing  inward  of  the 
handle  of  the  malleus  produces  an  apparent  shortening  called 
foreshortening  of  the  handle  of  the  malleus.  (3)  The  light 
reflex  is  broken,  misplaced,  or  absent.  (4)  Frequently  the 
drum  membrane  is  red  and  shiny,  similar  to  the  appearance 
of  waxed  paper  over  red  cloth.  The  handle  of  the  malleus 
looks  white  and  tliicker  than  normal. 

Symptoms. — If  the  pathological  process  is  confined  to  the 
Euslaclitan  tube,  the  symptoms  are  verj-  slight.    The  patient 
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ootnplaiiiK  i>f  a.  stiiffiiu^s  or  seiis«  fif  fulness  in  the  ears, 
Mime  pain  (Ifscrilxsl  as  a  <liil]  ache  may  be  complained  of,  i 
espeirially  if  the  niiilille-^ar  cavity  is  greatly  congested. 
Aiit(>])hnniii,  or  resonaiicc  of  the  patient's  own  voice  is  an 
aiiniiyinK  symptom  whicli  occurs  in  many  cases.  Frequently 
all  symptoms  an-  aliscnt,  except  when  the  patient  stoops 
or  leans  forward,  when  all  or  part  of  the  above  symptoms  are 
notice*  I. 

Diagnosis.  'Diis  is  made  from  the  above  symptoms, 
from  the  ubiuiruial  imsitioi]  of  the  drum  membrane  and  from 
the  ])reseiicf  iif  an  CNii<lat<'  within  the  Ku»tachian  tube  or 
witiiin  the  niidilii.'-ciir  cavity.  'Hie  presence  of  an  exudate 
is  (U'tcrniincd  liy  the  IiuhbUii);  or  simppiii^  soundti  that  are 
hciird  dnriri}:  ii  lathcter  inflation. 

The  finictidiijil  examination  <if  tlic  cars  <lunnfr  an  attack 
would  reveal  the  WcImt  liwaliziii;;  on  tlie  affected  or  more 
seriimsly  atTccted  side.  The  itirnie  would  show  a  slight 
lowering  fur  iiir  conduction,  and  a  slight  uicrease  in  bone 
<-iin<hi<'liiiii.  The  low  limit  wnuld  lie  siinicwhat  raised  and 
ihc  liigli  iiniii  woulil  lie  nornial. 

Prognosis.  Cikh!  for  the  ininicdiate  attack  with  proper 
treatment,  hut  if  the  etiological  factors  are  not  removed 
recurrences  and  finally  a  I'hniTiic  condition  ensues. 

Treatment.  This  con-^ists  in  the  restoratinn  of  the  normal 
IMileiicy  of  tile  Hnsiaihian  tul«',  the  drainage  nf  the  exudate, 
and  tlic  rcniova!  of  the  etiological  factors. 

The  i')uslacliiaii  inlic  is  hcst  restored  to  its  normal  imteney 
in  aihilts  by  nii-ans  of  the  Knstachian  catheter.  In  ehildren 
this  can  !»■  ai coniplishcd  more  easily  by  means  of  the 
I'olit/cr  hag  (fur  ii'clniic  of  tyni|>aiitc  inHiitiiiii,  see  jHige  227). 
Kvi-ry  sc<-ond  da,y  the  inflations  should  he  given.  The  tube 
is  thus  ojicned,  air  fnrced  into  the  tympainim,  ami  the  fluid 
allowed  to  How  lint.  The  drum-head  an<l  malleus  are  thus 
pushed  iiiitvvani  anil  Tiiade  to  assniue  their  nonnal  (xisitiuus, 
and  iiici|)ienl  adhesive  hamls  arc  broken  Up.  Kree  catharsis 
helps  in  depleting  tlie  tissue  anil  sliould  W  given  in  all  cases. 
I  lot  gargiis  may  he  of  some  assistance  in  relaxing  the  pharyn- 
g<-al  ti,s.suc.  The  nnse  and  nasopharynx  shoidd  n-ceive 
ai)priipriutc  cleansing,  antisi-ptic  treatment  either  by  spray- 
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ing  with  liquor  ulkaliiius  antiseptiius,  Dobell's  solution, 
saturated  solution  of  boric  acid,  etc.,  or  by  the  application 
with  swabs  of 
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Oil  gaullhcrr 
Glynerin 
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If  the  foregoing  treatment,  after  continuing  for  ten  days 
to  two  weeks,  does  not  give  relief  and  the  exudate  continues 
to  reform  to  the  extent  of  bulging  in  certain  portions  of  the 
merahrana  tjTnpani,  then  it  will  be  necessar;-  to  resort  to 
Itaracentesis  or  Incision  of  the  drum  membrane. 

Technie  of  Paracentesis. — 1.  The  auricle  ami  external 
canal  is  sterilized  by  painting  with  tincture  of  lodin  and 
alcohol  equal  parts  or  by  scrubbing  with  soap  which  is 
allowed  to  dry  thoroughly. 

2.  The  instruments  and  hands  of  the  operator  are  sterilized. 
The  instriunents  used  besides  the  head  mirror  and  light  are, 
ear  speculum,  cotton  carrier,  ear  forceps,  medicine  dropper, 
and  a  paracentesis  knife. 

;i.  The  anesthetic  may  be  general  or  local.  With  children 
it  is  advisable  to  administer  a  general  anesthetic  as  the  shock 
and  fright  from  the  operation  in  susceptible  cases  may  lea,d 
to  certain  nervous  disorders  such  as  chorea  or  hysteria,  etc. 
In  adults  a  local  anesthetic  will  suffice.  Twelve  per  cent, 
phenol  in  glycerin,  if  left  in  contact  with  the  ear  drnm  for 
five  or  ten  minutes,  is  very  satisfactory.  A  combination 
suggested  by  Grey  is: 
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4.  The  incision  (Fig.  .W)  is  made  with  a  sharp-pointed 
paracentesis  knife,  beginning  in  the  upper  portion  and 
cutting  downward  and  slightly  forward  in  a  curved  line. 
Having  completed  the  incision,  the  ear  should  be  eatherized 
or  I'olitzerized  in  onler  that  tlie  retained  fluid  of  the  middle 
ear  may  be  forced  through  the  incision  into  the  external  canal. 

Acute  Catarrhal  Otitis  Media.-  Etiology. — Same  as  of  acute 
Inbii!  catiirrh. 
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FatholoKy. — The  patholopiial  process  involved  in  this 
disease  is  essentially  a  eontiiitiation  of  that  of  acute  tubal 
catarrh.  The  mucous  membrane  uf  the  Eustadiian  tube 
and  the  middle-ear  cavity  become  swollen  and  h,\'peremic. 
There  is  an  exudate  of  thin  sermn  or  of  thick  mutus  or  a 
combination  of  the  two.  This  exudate  may  completely  fill 
the  tympanic  cavity.  More  or  less  desquamation  of  the 
mucous  membrane  occurs. 
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Fig.  S3.— J,  B,  Ihp  line  of  incision  fnr  the  evnrunliun  of  mucous  or 

Symptoms. — Tlie  patient  may  first  notice  a  stuffiness  or 
sense  of  fulness  in  the  ear  with  some  tinnitus  and  deafness. 
As  the  pressure  within  the  tympanic  cavity  increases,  a  dull 
ache  rapidly  changing  to  a  sharp  pain  is  complained  of. 
The  temperature  is  normal  or  only  slightly  aboxe  normal. 
If  the  tympanic  membrane  is  examined  when  the  sharp 
pains  are  c-omplained  of,  all  the  features  of  a  normal  drum 
membrane  will  have  disappeared.  The  membrane  will  be 
a  bright  red  color.  All  the  landmarks  have  disappeared. 
Bulging  most  frequently  occurs  in  the  upper  and  posterior 
portion. 

if  the  disease  is  permitted  to  follow  its  own  course,  spon- 
taneous perforation  of  tlie  drum  membrane  may  take  place  in 
which  e^■ent  the  seromucous  discharge  is  found  in  the  external 
canal.  Instead  of  escaping  through  the  tympanic  membrane 
t}ie  pent  up  secretions  may  escape  through  tlie  Eustachian 
tulje.     In  either  event  the  symptoms  are  much  relieved, 

Pro^osia. — This  is  giKnl  in  the  \'ast  majority  of  cases  if 
proper  treatment  is  instituted  early.     However,  some  cases 
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pnigress  intti  the  iniriilent  stage  and  a  suppurative  otitis  is 
instituted  which  nia.\'  become  clironic.  In  some  cases  a 
chronic  catarrhal  otitis  persists. 

Treatment.^ 1 11  t-he  early  stages  tJie  treatment  is  the  same 
as  that  given  for  acute  tubal  catarrh.  If  the  pain  is  severe 
and  some  bulging  of  the  drum  membrane  is  present,  para- 
centesis should  be  done  without  delay.  This  affords  im- 
mediate relief  for  the  pain.  It  is  essential  for  rapid  recovery 
that  the  discharge  from  the  middle  ear  be  drained  away 
as  rapidly  as  formed.  This  can  best  be  accomplished  by  first 
wiping  away  the  secretion  with  sterile  cotton,  mounted  on 
small  ear  applicators  and  then  placing  a  sterile  gauze  wick 
within  the  external  auditor^  canal,  so  that  one  ent!  of  the 
wick  is  in  contact  with  the  perforation  or  incision  of  the 
membrane.  This  dressing  should  be  changed  daily  or  twice 
daily  while  the  discharge  is  profuse.  After  the  discharge 
has  been  reduced  somewhat,  the  insufflation  of  a  small  amount 
of  boric  acid  powder  will  frequently  stop  the  discharge 
entirely.  For  the  relief  of  the  dull  pain  in  the  first  stages, 
before  drainage  has  been  established,  there  is  nothing  better 
than  ii .")  til  II)  jicr  cent,  solution  of  phemil  in  glycerin,  The 
soluti'iii  ^-liimid  Ik'  warmed  and  5  to  10  drops  applied  to  the 
ear  every  t«n  Imur^. 

Middle-ear  Inflation.— Purposes  of  Tympanic  Inflation. — 
Inflation  of  the  middle  ear  is  practised  (o)  to  determine  the 
permeability  of  the  Eustachian  tube;  (fi)  to  aid  in  arriving 
at  a  correct  prognosis  under  treatment;  (c)  to  determine 
the  presence  or  absence  of  a  perforation  of  the  drum-head; 
{d)  to  clear  the  Eustachian  tulw  and  the  middle  ear  of  pus 
and  secretions;  (c)  to  restore  a  retracted  drum-head  to  Its 
normal  position;  (/)  to  restore  normal  intrat.vmpanic  pressure 
and  thereby  relieve  pain  and  engorgement;  {g)  to  relieve 
undue  pressure  upon  the  foot  plate  of  the  stapes,  and  thus 
relieve  intralabyrinthine  pressure;  (h)  to  prevent  ankylosis 
,  of  the  ossicles;  and  (i)  to  break  down  newly  formed  adhesive 
bands. 

Methods.— The  three  metlu«ls  in  most  common  use  are 
(a)  catheterization;  (6)  Pfilitzerization;  ami  (')  \'al.salva's 
method  of  inflation. 
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Cfttheruation  of  the  Middle  Hbs.  ^  Instnnientt.  —  Hiis 
method  is  accomplished  hy  the  use  of  a  silver  or  Milcanized 
rubber  tube,  suitably-  cun'eil  at  one  end,  and  having  a  funnel- 
shape<l  npcnin^  at  the  other  for  attachment  to  the  Politzer 
bajj,  or  to  the  shut-off  of  the  compresse<i-air  receiver. 

The  tubes  made  of  soft  or  virgin  silver  are  preferable,  as 
they  can  be  bent  to  suit  individual  cases.  Those  made  of  hard 
rublior  can  only  be  bent  luider  hot  water.  They  possess, 
however,  two  ad\antttges  over  silver;  namely,  they  are  not 
affecte<l  b,\-  the  fluids  injected  thnniRh  them,  and,  as  they  are 
flexible  they  can  be  more  easily  insinuated  arouiu)  obstruc- 
tions in  the  nares. 

Prfliiinitiiri/  ti>  Ciilhrrhnliim. — («)  Carefully  examine  the 
nares  and  postimres  for  oitst  ructions  and  diseased  conditions, 
(6)  Cleanse  the  nures  (anterior  and  posterior).  {<•)  Cocainize 
the  nasal  and  nasoijharyngeai  mucosa  witli  cotton  mops 
■  introduce<l  through  the  anterior  nares.  This  precaution 
will  not  only  render  the  pnn-edurc  painless,  but  will  also 
contract  the  mucosa  iit  the  moutii  of  the  Kustachian  tubes, 
thus  facilitating  the  entrance  of  air  into  the  tympanum.  One 
with  delicate  manipulative  tcchnic  and  large  experience  will 
rarely  need  t()  observe  this  prc<-uutiiin.  {(I)  Pass  a  current 
of  air  through  the  catheter  tti  frtn-  it  from  water  or  other 
obstructions,  (f)  Placv  one  end  of  the  iHiifindstic  tube  in  the 
external  meatus  of  the  ear  to  l)e  inflated  and  the  other  in 
your  own  ear.  (/)  Steady  the  jiaticnt's  head  with  the  left 
hand,  the  index  and  second  fingers  grasphig  tlic  bridge  of 
tlie  nose,  while  the  thumb  elevates  its  tip. 

Inim{ucliim  nf  the  ViiUu-irr.—  PMztr'n  Meihutl—'i)\K<--t 
the  patient  to  cios<'  his  mouth  and  swallow  and  keep  the 
mouth  closed,  to  relax  tiie  palatal  muscles.  The  sterile  and 
lubricated  catheter  is  introduced  with  the  right  hand,  the 
curved  tip  being  turneil  downward  and  inward  on  the  flm)r 
of  the  nose  at  its  junction  with  the  scjitum.  It  should  Ik- 
gently  but  quickly  itass<'d  backwani  until  it  touclies  the 
posterior  wail  of  the  iiasopliaryiix.  It  should  then  be  turned 
outward  iiud  U]iwiird  into  Hosciiniiillcr's  fossa,  in"  front  of 
which  is  a  roniidcd  proniinciicc  forming  llic  ]>osterior  wall  of 
the  month  of  the  Kuslachian  tulie.    In  otlicr  wm-ils,  there  is  a 
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pntmineiice  lying  between  the  end  uf  the  catiieter  and  the 
mouth  of  the  Eustachian  tnbe.  The  catiieter  Hhoiild  he  held 
firmly,  but  with  a  reaiiinesa  to  yUld  to  the  contour  of  the 
surface  over  which  it  is  to  be  drawn;  with  this  intention  in 
mind  it  is  drawn  forward  over  the  prominence  and  then 
turned  outward  and  upward  into  the  depression  or  mouth  of 
the  Eustachian  tulje  (Fig.  54). 


The  eyelet  upon  the  outer  end  of  the  catheter  corresponds 
to  the  direction  of  the  curved  tip,  and  should  point  toward 
the  auricle  or  outer  canthus  of  the  eye, 

(Irvber's  mdhixl  consists  in  introducing  the  catheter  as 
described  in  the  preceding  paragraphs,  and  then  withdrawing 
it,  curved  end  downward,  until  the  tip  presses  against  the 
soft  palate,  when  it  should  l)e  rntatei!  outward  into  the  mouth 
of  the  tube. 

Lowenberg'n  method  consists  in  turning  the  curved  end  of 
the  catiieter  inwani  toward  the  opposite  side  anti  withdrawing 
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it  tintil  it  eiiguf^  the  posterior  end  of  the  septum.  It  is 
then  rotiited  doivinvani  ami  oiitwanl,  (iescribinR  a  half-rircle, 
into  tlie  tiiout))  of  t\w  Kiistaehiaii  tiil>e. 

Tliis  and  the  Pulitzer  method  are  the  most  reliable,  as  they 
have  fixed  aimtomifal  guides — (.  c,  the  posterior  end  of  the 
septum  and  RosenmiiHer's  fossa;  while  Gruber's  plan  depends 
upon  the  soft  tissue.  Wlien  one  method  fails,  the  other 
should  1k'  tried  and  will  usuhIIv  l)e  attended  with  success. 


Aper  IiifrtidiicHiin  of  the  Cuihrtrr. — Attach  the  Pnlitzer  bag 
or  the  .thul-fiff  of  tlic  rnmi>rcssed-air  chainlier  to  the  outer 
end  of  the  catlieter  ami  Umf  air  thninnh  it  into  the  Eusta- 
chian tube  and  middle  ear.  Hy  nienns  of  the  (liti/fiiosfic  tvbe 
(I'ig.  '}'))  the  oiK-rator  ma\-  know  whetlier  or  not  aJr  is  entering 
th<'  middle  ear.  Tiiere  will  Ik-  a  sfift  blowing  or  bubbling 
s<mnd,  if  it  is  i)roperly  gainiuR  admission.  The  membrana 
tymiKini  may  s<unetimes  lie  heard  to  snap  as  it  returns  to 
the  normal  jMisition.  .\fter  several  intiTfiiptod  blasts,  the 
catheter  should  hi"  removed,  first  tnrninf;  the  curved  tip 
downward. 

Dimgi-rn  AlU-mliiitj  Ike  f'.u-  i>J  flic  frr^Af^cr.— The  mucous 
membrane  may  Im-  atropic.  or  unskilful  manipulation  of  the 
catheter  may  cause  it  to  ]>euetrate  the  epithelial  coveriiij;  of 
the  mucosa.  In  either  c\cut  inHation  will  lie  followed  by 
emphysema  of  the  snhinucous  tissue  of  the  neiKhlwring  parts, 
as  the  uvula,  cheek,  soft  patatc,  or  throat.  A  few  cases  have 
Ix-eii  reixjrte<l  in  which  there  was  u  fatal  issue  from  suffoca- 
tion.   The  skilled  i»hysician  necrl  have  little  fear  of  producing 
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such  a  result.  The  use  of  higii  pressure  fi-oin  a  compressed- 
air  tank  is  to  be  i-ondemned  on  accmmt  of  this  danger.  If  the 
air  tank  is  used,  the  gauge  should  not  register  more  than 
forty  pounds. 

FolitwiuatioD. — Jnsirumentn. — This  very  useful  procedure 
is  done  with  a  soft-rubber  bag  (Fig.  56),  of  about  eight  ounces 
capacity  or  by  means  of  an  air-pressure  tank.  To  the  hard- 
rubber  fitting  at  the  smaller  end  of  the  bag  is  attached  a 
piece  of  rubber  tubing,  at  the  other  end  of  which  is  a  hard- 
rubber  nnnal  tip  for  application  to  the  anterior  nares. 


Fio.  66.— PoliMei 


General  Method. — The  nasal  tip  should  be  inserted  into  one 
of  the  anterior  nasal  openings,  the  opposite  nostril  closed,  and 
air  forced  into  the  nasal  chambers  by  a  sudden  and  forcible 
compression  of  the  bag  with  the  disengaged  hand. 

Unless  certain  precautions  are  observed,  the  air  will  escape 
into  the  pharynx  and  esophagus  instead  of  going  into  the 
middle  ear.  There  are  three  methodx  in  common  use  which  are 
more  or  less  successful  in  rendering  inflation  by  tlie  Politzer 
method  effective,  namely:  {a)  Instruct  the  patient  to  forcibly 
inflate  the  cheeks,  thereby  causing  the  palatine  areh  to 
separate  the  nasopharynx  from  the  lower  pharynx.  (6) 
Another  method  consists  of  pronouncing  certain  sounds, 
which  momentarily  shuts  off  the  communication  between  the 
nasopharynx  and  pharynx,  and  at  the  same  time  opens  the 
mouths  of  the  Eustachian  tubes.  The  sounds  best  adapted 
for  this  purpose  are  the  English  "k,"  or  the  German  "och." 
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At  the  moment  of  pniminciatioii  the  l>aK  should  be  foricbly 
cumpresser).  {<■)  Tlit-  tliini  uiu)  tlie  most  stic-cessful  method 
requires  the  patient  tu  take  a  sip  of  water  in  the  mouth  and 
retain  it  there  until  told  to  "swallou-,"  and  at  the  height  of 
the  act  of  swallon-ing  the  physician  eompresses  the  bafc  as 
in  the  other  methods. 

By  the  second  and  third  methods  air  is  shut  off  from  the 
lower  air  [lassages,  the  mouths  of  the  Eustachian  tubes  are 
opened,  and  air  is  allowe<i  to  pass  into  the  middle-ear  cavity. 
If,  h<»we\er,  there  is  ct>nsiderable  thickening  of  the  mucosa 
of  the  tubes,  or  if  there  is  a  striHvre  or  fibrous  band  closing 
the  tubes,  it  may  Ije  necessary  to  resort  to  the  use  of  the 
catheter,  and  in  extreme  cases  to  the  Kustachian  bougies. 

Valsalva's  Method  ot  Iiiflstion.^This  niethcKl  is  mentioned ' 
chielij-  fur  the  purpose  of  condemning  it.  It  is  performed 
entirely  by  tlie  ptitient,  and  therein  lies  the  danger. 

iletlmi.—The  patient  should  close  liotli  nostrils  with  the 
thumb  and  index  finger,  take  a  deep  breath,  and  forcibly 
attempt  to  e\\>e\  the  air  through  the  eloseii  nostrils.  The 
metho<l  is  pernicious  l>ecansc  of  the  ease  with  which  the 
patient  can  resort' to  it,  and  because  inflation  when  continued 
over  a  protracted  ixrioil  results  in  atniphy  of  the  drum-head. 

As  a  rule  it  is  well  to  limit  the  inflations  to  a  period  of 
about  six  weeks.  If  gcHxl  results  dt)  not  follow  in  this  time, 
it  is  useless  to  ciuitiiuie  such  treatment  longer. 

Acute  Suppurative  Otitis  Media.— Etiolojy.— The  same 
etiologic  factors  are  in\-oIvc(i  in  the  production  of  an  acute 
suppurative  otitis  media  as  in  the  production  of  an  acute 
tubal  catarrh,  and  as  this  has  Itecu  discussed  an<l  a  separate 
section  has  been  de\oted  to  the  etiology  of  diseases  of  the 
ear,  it  will  only  l>e  necessar\-  to  recapitulate  the  more  com- 
mon causes.  («)  Catarrhal  and  suppurative  conditions  of  the 
nose  and  nasopharynx.  {!>)  Enlarged  or  di.seased  adenoid 
and  tonsils,  (r)  ExjKisure  to  inclement  weather.  ((/)  Diving 
and  injuries  to  the  membrane,     (c)  .Acute  infectious  diseases. 

Fattwlo^. — The  first  stages  of  an  acute  suppurative  otitis 
media  mu,\'  he  i<!cntical  with  tlie  pathological  a>nditious 
fouiiil  in  an  acute  catarrhal  otitis  media,  namely,  the  con- 
gested and  swollen  mucous  membrane  of  the  Eustachian 
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tube  and  middle-car  cavity  witli  iin  outpouriiif;  nf  a  sero- 
mucniis  diacharj^  which  mwu  licntmes  of  a  mucupiinileiit 
character.  The  mminis  menibrane  hecnmes  greatly  thick- 
ened, which  is  most  inarke<I  in  the  meinhramiiis  folds  nf  the 
attic.  There  is  an  extensive  small-celled  infiltration  with 
more  or  less  extravasation  of  red  blood  cells  into  the  sub- 
mucosa.  As  the  inflammator\'  process  advances  and  fre- 
quently quite  early,  perforation  of  the  drum  membrane  occurs, 
generally  in  the  inferior  half,  unless  the  infection  is  ocated  in 
the  attic,  in  which  event  perforation  will  probably  appear  in 
the  membrana  flaccida.  In  the  most  severe  ty|jes  of  the 
disease  necrosis  of  the  ossicles  and  tympanic  walls  occurs. 


# 


1.  G7. — Righl  par  drum.     A,  B,  ihe  lines  of  ii 


The  infection  may  extend  to  the  mastnirl,  to  the  brain,  or 
to  the  venous  channels  located  near  the  middle  ear, 

BMterlolos7. — The  bacteria  commonly  found  in  an  acute 
suppurative  otitis  are  streptiwoccus,  staphylococcus,  pneu- 
mococcus.  Klebs-Ixieffler,  bacillus  of  influenza,  and  occasion- 
ally the  tubercle  bacillus.  Secondary-  infections  frequently 
occur  and  two  or  more  of  the  above  strains  maj'  be  present. 

Symptoma.— The  sj-mptoms  are  similar  to  those  associated 
with  an  advanced  acute  catarrhal  otitis  media.  The  pain  is 
more  se\'ere  and  is  sometimes  associated  witii  temlerness 
over  the  mastoid  antrum  even  prior  to  a  mastoid  infection. 
This  is  due  to  a  coincident  infection  of  the  antrum.  Tiimitus 
is  present  in  nearly  every  case.    This  may  persist  for  days 
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even  after  tlie  discliarjie  1ms  cleared  up.  More  or  less  deaf- 
ness in  tlic  affetteii  ear  is  coiiiplitiniil  of. 

A  smklen  rise  in  tern|ierature  to  11)2°  or  KW  F.  with  severe 
heaclaclie  is  usually  present.  In  children  the  temperature 
may  rise  to  HVJ"  or  lOCi"  F.  with  evi<lence  of  marked  con- 
stitutional iiivulvenient. 

Treatment.^{See  Treatment  of  Acute  Mastoiditis.) 

Rupture  of  the  drum  membrane  or  evacuation  of  the 
tj-mpanic  cavity  thnm^li  an  incision  in  the  membrane  will 
cause  marked  lessening  and  in  many  pases  a  complete  cessa- 
tion of  the  symptoms  with  the  exception  of  the  mucopurulent 
discharge  through  the  ruptured  or  incised  drum  membrane. 

Acute  Mastoiditis. — Etiotosr- — Acute  mastoiditis  is,  in 
almost  everj'  instance,  secondary  to  an  acute  suppurative 
otitis  media  or  an  acute  exacerbation  of  a  chronic  suppura- 
tWe  otitis  media.  Theoretically  it  is  jwssible  to  have  a 
primary  mastoiditis  from  trauma  or  from  the  blood  stream 
transmitting  syphilitic  or  tuliercular  infection.  In  actual 
practice,  howe\'er,  it  is  rarely  seen, 

PathDloKy. — The  mastoid  antrum  is  undoubtedly  involved 
in  almost  all  middle-ear  suppurations,  and  when  a  virulent 
infection  has  occurred,  or  the  free  outflow  of  pus  from  the 
aiitn)t>'m])anio  cavity  is  prevente«l.  then  the  mastoid  fre- 
quently lieconu's  involved. 

This  extension  of  the  infection  to  the  mastoid  process  may 
cH-cur  in  three  ways: 

1.  Direct  extension  from  the  antrum  as  the  result  of 
pressure. 

2.  (rravitation  of  infectwl  mucus  or  pus  into  the  tip  of 
the  mastoid  with  an  inter\'ening  healthy  area. 

'.i.  F.xtension  by  ineans  of  tlie  blood  or  IjTnpli  streams. 

Thret!  stages  usually  occur  in  the  develoimient  of  an 
acute  mastoiditis:  (1)  hyperemia  and  cell  infiltration;  (2) 
suppuration;  (li)  necrosis  of  the  IxHie. 

Sjrmptoms. — The  symptoms  nniy  be  divided  into  general 
and  local. 

Tile  general  xiimpiomii  consist  of  an  elc%"ation  of  tempera- 
ture from  KKl"  to  UKl"  F.,  more  marked  in  children  than  in 
adults  and  nearly  always  occurring  in  the  first  stages  of  the 
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mastoiditis.  At  times  fexiT  is  entirely  absent,  especially 
if  good  free  drainage  haa  been  instituted  from  an  early  and 
large  incision  of  the  drum  membrane.  Direct  exteniiion  of 
the  infection  from  the  antrum  to  the  mastoid  results  in  a 
lower  temperature  (frequently  normal)  than  occurs  from 
infection  by  gravitation  or  fotm  infection  carried  by  the 
vascular  channels.  The  frequency  of  the  pulse  and  respira- 
tion is  increased  in  proportion  to  the  fever.  A  chili  ii 
times  present  during  the  onset  of  the  disease,  although  not 
common.  Headache  and  general  physical  unrest  s<}metime5 
occur  in  the  early  stages.  Occasionally  one  sees  certain 
cerebral  symptoms  such  as  vomiting,  \'ertigo  and  convulsions 
in  the  early  stages.  Sleeplessness  is  an  important  s>Tnptom 
and  may  occur  even  when  there  is  no  pain. 

The  local  symptoms  are  more  marked  in  the  early  part  of 
the  disease.  In  children  there  is  more  or  less  infiltration  and 
swelling  of  the  tissue  covering  the  mastoid,  so  much  so  in 
fact  that  the  ear  may  be  displaced.  The  concha  is  pushed 
outward  and  downward.  In  this  postauricular  infiltration, 
movement  of  the  auricle  does  not  cause  pain  as  it  does  in 
the  auricular  displacement  and  edema  from  furunculosis. 
Pain  within  the  ear  is  generally  a  prominent  symptom.  It 
is  usually  deep-seated  and  boring,  sometimes  lancinating. 
Frequently  the  pain  radiate,s  upward  over  the  side  of  the  head. 

The  mastoid  tenderness  is  au  early  and  valuable  sign.  It 
varies  from  a  dull  aclie  or  tenderness  on  firm  pressure  to  a 
most  lancinating  pain  from  a  slight  touch.  There  are  three 
points  of  greatest  tenderness  that  can  usually  be  determined. 
The  most  common  point  of  tenderness  is  directly  o\er  the 
mastoid  antrum  at  a  point  located  just  behind  the  attach- 
ment of  the  auricle  and  on  a  level  with  the  superior  wall  of 
theextenial  meatus  (Fig.  61).  The  second  point  of  tenderness 
is  over  tlie  mastoid  tip.  The  third  [wint  is  over  the  emissary- 
vein,  locateil  about  one  inch  and  a  quarter  behind  the" 
attachment  of  the  auricle  and  on  a  level  with  the  external 
auditory  canal. 

The  appearance  of  the  drum  membrane  before  perforation 
and  after  \'ery  closely  resembles  that  of  a  severe  suppurative 
otitis  media  uncomplicated   by  a  mastoiditis.     Frequently 
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The  appliration  uf  cold  in  the  form  of  an  aural  iL-e-bag  or 
Leiter's  coil  in  thf  early  stages  reduces  the  pain  somewhat. 
A  heav>'  rubber  glove  filled  with  cracked  ice  and  tied  at  the 
top  makes  a  very  satisfactorj'  substitute  for  an  ice-bag.  The 
cold  ajjplications  should  not  be  left  on  longer  than  twenty- 
four  hours,  as  it  niaj-  reduce  the  vitality  of  the  imrts.  Heat* 
applied  to  the  mastoid  gi\'es  more  relief  to  some  patients 
than  cold  and  may  be  substituted  for  the  ice-bag. 

Morphine  should  not  be  given  unless  the  pain  is  unendur- 
able, as  the  narctjtic  may  mask  the  symptoms. 

The  I ndicaiwiiM  for  the  Mnsiuid  Operatwn. — In  many  cases 
of  acute  mastoiditis  it  is  a  debatable  question  whether  to 
resort  to  operative  interfereiict^  or  not:  howe\'er,  certain 
conditions  that  may  arise  are  more  or  less  universally 
accepted  as  indications  for  operation. 

1.  Auricular  displacement  due  to  the  mastoiditis. 

2.  Persistent  tenderness  over  the  mastoid  which  is  not 
relieved  after  five  to  ten  days  of  free  drainage  through  the 
drum  membrane. 

3.  Persistent  aural  discharge  which  does  not  clear  up  after 
thorough  non-operative  treatment  has  been  tried  for  six 
weeks. 

4.  Symptoms  of  vestibular  irritation. 

5.  Meningeal  irritation  while  the  ear  is  still  discharging. 

6.  Sagging  of  the  posteriwuperior  canal  wall  which  persists 
after  free  drainage  has  been  established  through  the  driun 
membrane. 

The  Simple  Mastoid  Operation.—  Preparatioii  of  the  Patient. 
-The  oijcration  should  be  done  in  a  hospital. 

Shave  the  head  for  two  inches  urouiid  the  auricle,  twenty- 
four  to  forty-eight  hours  prior  to  the  ojieration.  Scrub  the 
skin  with  green  soap  and  boiled  water,  after  which  it  should 
be  washed  with  alcohol  and  thoroughly  dried.  The  external 
meatus  should  also  be  thoroughly  irrigated  and  dried. 
Pack  the  meatus  anil  cover  the  whole  side  of  the  head  with 
sterilized  gauze.  Thesi.'  should  not  be  removed  imtil  the 
patient  is  under  the  influence  of  the  anesthetic,  when  the 
shaved  area,  pinna  and  external  auditory  canal  are  painted 
Vith  tincture  of  iodin. 
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The  patient  should  be  placed  upon  a  Hght  diet,  and  be  given 
a  cathartic  on  the  evening  previous.  He  should  take  no  food 
within  iwehe  hours  of  the  operation. 

After  ane^ihpsia  is  well  established,  pin  a  sterilized  towel 
or  rubber  cHp  urouad  the  patient's  Jiead  and  place  it  on  a 
cushion  to  (i\ero<jme  the  slioek  of  the  blows  of  the  mallet. 


The  u-oiind  should  be  mil  HgMcd  during  the,  ojierafian.  This 
may  be  done  with  a  lamp  and  head  mirror  or  by  the  use  of 
an  electric  head  lamp  (Fig.  59). 

The  Postauricular  Incision. — This  should  begin  at  the  tip  of 
the  mastoid  process,  and  follow,  within  one-quarter  inch  from 
the  line  of  union  between  the  auricle  and  the  skin  over  the 
mastoid,  to  a  jM>int  inmiediatcly  over  the  su)>erior  auricular 
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attachment.  The  tip  of  the  mastoid  should  be  l(K-ated  and 
the  scalpel  inserted  through  the  skin  and  periosteum,  cutting 
both  as  it  follows  the  auricidar  attachment  imtil  the  temporal 
muscle  is  reache<i,  when  the  incision  should  divide  the  tissue 
down  t*>  the  iimscle  l)ut  not  through  it.  If  the  primary 
incision  does  not  fully  expose  the  operative  field,  a  secondary 
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incidiuQ  (Fig.  60)  sliould  be  made  at  right  angles  to  the 
primary  one.  The  periosteum  should  be  elevated  or  loosened 
with  the  periosteal  ele\'ator  and  the  bleeding-points  seized 
with  arterj'  forceps.  The  periosteum  and  skin  of  the  post- 
superior  wall  of  the  meatus  should  also  be  separated  from 


the  bone  with  a  small  elevator.  The  ear  is  pulled  forward 
and  the  posterior  edge  of  the  wound  backward  and  held 
with  retractors  in  the  hands  of  assistants.  A  self-retaining 
double  retractor  is  a  better  arrangement,  as  it  leaves  the 
asNStant  free   to   do  other  things.     The  tough  tendinous 
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fibers  of  tiie  sternoinastoid  muscle  should  be  rut  away  from 
the  tip  (if  the  niHsttiid  by  means  of  curved  scissors. 

The  Anatomical  Landmarks. —  Having  expose<l  the  bone  and 
meatus,  certiiiii  liiii<tniiirks  shoulil  be  sought  as  guides  to  the 


The  eupramcatal  trianett,  thi:  Bpiiio  of  Hfulv,  und  uovR-like  dcpresEion. 

antrum  by  such  a  route  as  will  avoid  itijurj'  to  the  lateral 
sinus,  the  mi<ldk^  fossa  of  the  cranium,  and  the  facial  nerve. 
By  operating  within  the  limits  of  the  siiprawealat  iruingle 
(Fig.  lil},  and  following  the  direction  of  the  external  auditory 
canal  to  a  dcjith  of  about  three-eighths  of  an  inch  less  than 
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the  depth  of  the  bony  meatus  ami  midiile  ear  cHinbined, 
the  sinus,  cranial  fossa,  and  facial  nerve  wilt  not  be  injured, 
except  rarely.  The  boundaries  of  the  suprameatal  triangle 
are  83  follows:  (o)  the  anterosuperior  boundary  is  formed 
by  the  posterior  ridge  or  root  of  the  zj'goma;  (b)  the  posterior 
boundarj-  is  au  imaginary  line  extending  from  the  posterior 
end  of  the  zygomatic  root,  downward  and  slightly  forward 
to  the  posterior  tubercle  of  the  external  auditor^'  process; 
(p)  and  the  antero-inferior  boundary  is  the  curved  margin 
of  the  postsuperior  wall  of  the  meatus,  A  fairly  constant 
landmark  to  the  mastoid  antrum  is  the  sieve-like  perforations 
in  the  mastoid  cortex  just  behind  the  external  opening  of 
the  meatus  (t'lg.  61).  Another  landmark  is  the  suprameatal 
npine,  or  the  spine  of  Ilenle,  a  cresceiitic  bony  spine  located 
on  the  upper,  p<jsterior  margin  of  the  external  lx)ny  meatus. 

An  opening  extending  from  the  centre  of  the  triangle 
inward  in  a  direction  parallel  with  the  postsuperior  wall  of 
the  external  auditorj'  canal  will  almost  invariably  expose 
the  cavity  of  the  antrum,  unless  it  has  been  obliterated  bj' 
sclerosis  or  other  process. 

The  Removal  of  Uie  Mastoid  Cortex. — This  may  be  removed 
in  parallel  shavings,  as  recommended  b>'  WTiiting,  or  a  section 
of  the  cortex  may  be  removes!  in  one  piece.  The  gouge  should 
not  enter  the  cortex  at  right  angles,  but  .should  be  directed 
obliquely,  thereby  avoiding  injury  to  the  sigmoid  sinus. 

The  Qienteration  of  the  Mastoid  Cells. — This  is  most  easily 
and  safely  accomplished  l)\-  means  of  the  bone  curette  and 
rongeur  forceps.  All  cells  should  be  opened  but  not  entirely 
obliterated,  as  the  mucous  membrane  is  desirable  to  the  rapid 
healing  of  the  wound.  Before  the  operation  is  completed  all 
the  wlhilar  structure  of  the  tip  and  zygoma  should  be  removed. 

Exposure  of  the  Antnun.  —  Careful  exploration  with  a 
curved  dental  canal  probe  should  be  made  Into  every  small 
opening  presented  on  the  walls  of  the  bony  cavity.  If 
one  is  found  extending  forward  towartl  the  middle  ear,  it 
should  be  cautiously  followed.  If  it  opens  into  the  middle 
ear,  it  is  probably  the  antrimi.  If  it  does  not,  it  is  prob- 
ably a  mastoid  cell,  and  the  operation  should  be  directed 
still  farther  in  search  of  the  antrum.    I'nless  certain  of  the 
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landmarks,  it  is  well  to  go  very  slowly,  as  there  is  a  liability  of 
inflicting  injury  to  the  facial  neire  or  horizontal  semicircular 


mal.     Having  located  the  antrum,  it  ^liiiulil  be  frecH  of  pus 
ml  grHiiulations.    Freqiiently  the  aditns  is  uImi  foiiiKl  to  be 


filled  with  granulation  tissue  which  should  be  removed.    In 
curettJiig  the  aditua  care  must  be  taken  to  not  injure  the 
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facial  nerve  as  it  passes  beneath  the  floor  of  the  aditua  or 
the  horizontal  semicircular  canal  which  is  situated  just 
behind  the  imsterior  wall  of  the  aditus. 

In  many  cases  these  steps  will  be  greatly 
in«jdified  by  the  presence  of  carious  and 
necrotic  Ixine.  ^Vhe^e  the  bone  is  softened 
the  operator  should  follow  the  track  of 
carious  bone  to  any  part  or  in  any  direction. 
But  tlie  location  of  the  antrum  arnl  the 
facial  nerve  should  not  be  lost  sight  of. 
The  operation  should  aim  at  a  compiett 
exposure  of  the  antrum  no  matter  where 
the  carious  bone  may  be  found. 

(Chisels  and  gouges  \'ar,\ing  in  width 
from  three-sixteenths  to  fi\'e-eighths  of  an 
inch,  the  dental  engine  and  burrs  of  suit- 
able size,  or  the  Russian  i)erforator  may 
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b(-  iisci!  to  npen  the  antrum.  The  gouge  is  preferred  by 
the  writer. 

Closure  of  the  Wound. — Before  etosing  the  nound  all  the 
loose  particles  of  bone  ami  (l^bria  in  the  cavity  should  be 
removed  either  by  carefully  picking  them  out  or  by  irrigat- 
ing with  warm,  sterile  normal  salt  solution. 

The  edges  of  the  posterior  incision  (if  made)  are  brought 
together  and  sutured.  The  upper  half  of  the  pi;i.stauricular 
incision  \s  also  sutured.  A  narrow  wick  of  plain  or  iodoform 
gauze  should  be  placed  in  the  bony  wound  with  one  end  of 
the  strip  in  the  antrum  and  the  other  end  one-half  inch 
bejond  the  lower  portion  of  incision.  A  similar  strip  of 
gauze  should  be  placed  in  the  external  auditor^'  canal.  The 
whole  ear  is  then  covered  with  loosely  folded  gauze  and  a 
baiKlage  applied. 


k. 


Thi-  btiHid-clot  iheHsing.  as  adv<K'ated  by  Blake,  ReJk,  and 
others,  consists  in  permitting  the  mastoid  wound  to  fill  with 
blood  and  then  suturing  the  entire  wound  with  silkworm  gut, 
with  the  exception  of  the  lower  end,  which  is  left  open  for  the 
serous  outflow. 

The  advantages  claimed  for  this  dressing  are: 

1.  The  blood  clot  is  bactericidal. 

2.  The  blood  clot  provides  a  reticulum  for  a  new  growth 
of  bone. 

3.  When  successful  (as  a.  large  proportion  of  cases  operated 
upon  by  this  method  have  proven  to  be)  a  long  postoperative 
treatment  is  avoided. 

If  this  method  of  dressing  is  used,  free  drainage  through 
the  membrana  tympani  should  be  estabHshed  hy  enlarging 
any  existing  perforations.  The  postauricular  incision  is  made 
about  one-half  inch  behind  the  attachment  of  the  auricle 
istead  of  one-quarter  inch.   / 
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Postoperative  Treatment. — In  iiiK-Mniplicated  casis  niniiiiiK 
JL  iKirmnl  Ciiursi-  the  first  dressing  may  l»e  left  iiiiilistiirlR-il 
for  four  dp  five  days.  They  should  be  changed  iliiily  l!uTf- 
after.  Tlie  WTiter  prefers  to  clean  the  wound  and  iiuditorj' 
canal  with  dry  .sterile  cotton.  If  irrigations  are  used,  the 
wound  and  canal  should  be  wiped  dry  with  sterile  cotton. 
The  stitches  may  be  removed  in  frum  five  to  ten  dajs.  bnt 
sooner  if  there  is  any  sign  of  pus  retention. 

Complete  recovery  in  uncomplicated  eases  usually  occurs 
in  from  two  to  six  weeks. 

Chronic  Suppuntire  Otitis  Media. — Etiology,  ^(^hrunic 
suppurations  within  the  middle-ear  cavity  are  almiist  invari- 
ably due  to  one  or  more  attack.s  of  acute  middle-ear  di.scasc. 
The  probabilities  of  an  acute  otitis  Ijecoming  chronic  are,  of 
course,  greatly  enhanced  by  the  presence  of  dis<'ased  adenoids 
and  tonsils. 


o 


Pathology. — In  the  simpler  forms  of  chronic  suppurative 
otitis  the  mucous  membrane  alone  may  be  involved.  The 
mucosa  becomes  irritated  and  softened  and  soon  ulcerated. 
Granulating  surfaces  ma\'  be  formed  even  without  any 
involvement  of  the  bone. 

In  the  more  severe  or  surgical  type  of  the  disease  the 
mucous  membrane  has  been  completely'  destroyed  in  local- 
ized areas  and  the  underlying  bone  becomes  carious  or  even 
necTotic  with  the  formation  of  a  sequestrum.  The  ossicles, 
the  attic  wall,  or  the  tegmen  tjTnpani  may  become  involved 
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and  their  (-(unplete  destruction  may  ikx-ut.  This  destructive 
procesa  is  neurly  always  ucooinpanicd  b\-  a  partial  new  format 
tiiMi  of  a  dense,  hard  bone  (<iste<>sclerorfiB),  The  celb  of  the 
mastoid  ma\'  Iweome  obUterated  by  the  reformation  of  the 
ivor;"-like  b<ine, 

liie  memhrana  tympaiii  is  perforated  in  all  cases  of  a 
suppurative  otitis  media.  The  perforation  may  be  a  small 
pin-point  opening  or  may  embrace  the  major  portionof  the 
membrana  tensa.  Tiie  inrforation  is  in  the  vast  majority 
of  cases  <-entral;  htiwever,  certain  lon^-continued. suppura- 
tions shfrtv  marfiinal  |>erfi>rations.  Marginal  i>erforation.'), 
as  a  rule,  lienute  more  or  less  (iestrurti\e  chants  of  the 
1m  me. 

Granulating  IH)lyps  may  arise  from  portions  of  the  denuded 
and  carious  lx)ne  and  jmrtially  or  cnmpletcly  fill  the  middle- 
ear  cavit\',  even  extendiri):  tliniugh  tlie  jwrforation  into  the 
external  auditory  eaiml. 

As  the  miKrosji  of  tlie  middle  ear  is  destroyed,  the  epidermis 
of  the  external  auditory  canal  sometimes  extenils  into  the 
middle  ear  and  rei>hi<-es  the  mucous  mcmbnine.  Nature 
oc<-asioniilly  eil'ec-ts  a  cure  of  the  simple  fonn  of  otitis  in  this 
manner;  liowcver.  if  the  biine  is  necrosed,  the  long-continued 
rrtorrhea  <'auses  a  softening  and  exfoliation  of  the  superficial 
layers  of  the  (■pidcrniis.  with  the  formation  of  a  mass  of 
epithelial  cells  arranged  in  concentric  layers  and  mixed  with 
pus  arid  cholesterin  cr^'stals.  This  ball  or  mass  is  called  a 
rhulrstnttiinin  and  when  present  is  indicative  of  increased 
danger  to  the  patient  not  only  on  awrount  of  the  associated 
oss<'ous  destruction  usuallj'  jiresont  with  a  cholesteatoma, 
but  on  accoiuit  of  the  increased  bony  rnx^rosis  anil  absorption 
due  to  the  iiifected.  growing  mass  itself. 

Symptoms.  -  The  synijjtoms  are  those  of  a  long-continued, 
<'onstant  or  intermittent  otorrhea.  In  neglected  cases  the 
dis<liarge  has  a  foul  inlor.  although  Hith  proper  treatment  the 
odor  will  greatly  diminish.  The  charartcr  of  the  discharge 
xaries  from  a  mucopurulent  to  a  purulent.  Blood  cells  may 
be  found  in  the  discharge.  Bacteriological  examination  of 
the  discharge  as  it  appears  through  the  [x-rforated  ear  drum 
fnini  the  middle  ear  usually  reveals  a  mixed  infection. 
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Deafness  of  var\-iiig  degree  Is  almost  aUva,\'s  coinijlained 
of  in  long-continue<i  aural  suppurations.  'I'he  functional 
examination  of  the  ear  usually  sliows  this  deafness  to  be 
characteristic  of  the  sound-eonducting  apparatus.  This 
may  be  the  result  of  the  partial  or  complete  destruction 
of  the  tjinpanic  membrane,  malleus  and  incus,  or  from 
adhesioHH  binding  and  immobilizing  the  foot  plate  of  the 
stapes  in  the  oval  window.  Tlie  ocirurrence  of  the  first 
event  results  in  less  impairment  thaTi  the  latter.  A  straight 
middle-ear  deafness  of  the  types  just  mentioned,  where  the 
labyrinth  is  not  involved,  would  show  a  higher  low-tone 
limit  for  the  affected  ear,'  a  decreased  air  conduction  and  a 
normal  or  increusi'd  bone  conduction.  The  Weber  would 
lateralize  to  the  affected  or  more  affected  ear.  However, 
degeneration  of  the  organ  of  f'orti  at  the  base  of  tlie  cochlea 
frequently  accompanies  chronic  middle-ear  suppuration. 
In  such  an  event  there  would  be  some  impairment  in  the 
ability  to  hear  the  high  tones.  The  bone  conduction  woulfl 
be  decreased  as  well  as  the  air  conduction. 

Treatment. — The  ktcal  treatment  of  chronic  suppurative 
otitis  media  will  effect  a  cure  in  most  cases  of  the  simple 
form,  that  i.'*,  in  those  cases  in  which  the  bone  is  not  involved 
and  in  a  few  cases  in  which  the  bony  structure  of  the  ear  is 
diseased.  In  the  vast  majority  of  the  latter  eases,  however, 
operative  interference  is  necessary  to  effect  a  curet. 

There  are  two  main  objects  in  the  local  treatment  (a)  the 
removal  of  the  secretions  and  the  pathological  formations 
such  as  pol.vps,  cholesteatoma,  etc. :  (6)  the  maintenance  as 
nearly  as  possible  of  a  dry  and  sterile  middle-ear  cavity. 

The  first  object,  namely,  the  removal  of  the  secretions, 
may  be  accomplished  by  irrigating  two  to  four  times  a  day 
with  a  warm  saturated  solution  of  boric  acid  or  ^ivith  any 
other  solution  desire<l,  such  as  normal  salt,  permanganate 
of  potash  {pale  violet  color),  formalin  (5  drops  of  the  40 
per  cent,  solution  to  the  pint  of  water),  1  to  .500fl  bichloride 
solution,  etc.  The  use  of  hydrogen  peroxide  is  to  be  con- 
demned as  the  infection  may  be  forced  from  the  middle-ear 
cavity  into  the  mastoid  or  through  dehiscences  or  breaks 
in  the  bony  walls  of  the  tj-mpanic  cavity  into  the  surrounding 
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structures,  as  ilescribe<l  in  a  previous  section.  The  writep 
prefers,  where  possible,  to  remove  the  secretions  with  sterile 
cotton  mouuted  on  small  ear  applicators.  If  the  secretion  is 
thick  and  teiiHcious,  it  may  be  necessar>'  to  inflate  the  ear 
by  the  Politzer  or  catheter  method  to  force  the  secretion 
from  the  middle-ear  ca^■it,v  into  the  external  canal.  The 
discharge  can  sometimes  be  aspirated  from  the  tjTnpanic 
cavity  through  the  perforation  by  means  of  the  Siegle 
speculum  or  by  means  of  a  motor  suction  apparatus. 

Following  the  cleansing  of  the  ear  it  is  the  writer's  custom 
to  instil  a  warm  ak-oholic  solution  in  the  ear,  beginning  with  a 
50  per  cent,  solution  and  graduall,<>'  increasing  the  strength 
to  the  95  per  cent.  The  alcohol  serves  two  purposes:  (1) 
it  is  antiseptic  and  (2)  due  to  its  hygroscopic  properties  it 
withdraws  the  excess  water  from  the  tissues  and  on  evapora- 
tion lea^'es  a  dry  field. 

A  narrow  gauze  wick  ])laced  along  the  floor  of  the  external 
auditor,^'  canal  so  tliat  the  distal  end  of  the  wick  is  in  contact 
with  the  perforation  of  the  drum  membrane  will  greatly 
facilitate  the  removal  of  the  discharge  as  it  forms.  This 
wick  should  be  removed  as  frequently  as  it  becomes  moist. 

As  the  discharge  I>ecomes  less  in  amount  the  insufflation 
of  a  small  quantity  of  finel\'  powdered  boric  acid  will,  in  many 
cases,  cause  the  discharge  to  stop.  The  powder  should  not 
be  used  in  such  quantity'  as  to  cau.sc  a  blocking  of  the  secre- 
tions. Kxulx'rant  granulations  are  best  controlled  by  a 
'2  to  2")  |>er  cent,  solution  of  silver  nitrate  or  by  the  fused 
silver  nitrate  head. 

OsBiculectomy.— The  malleus  and  incus  are  often  more  or 
less  denuded  of  mucous  membrane  and  periosteum;  or  they 
obstruct  the  flow  of  jius  from  the  attic  and  antrum.  When 
either  of  these  <-onditions  exist  their  removal  is  sometimes 
followed  by  a  cure  of  the  supjjurative  process.  The  handle 
of  the  malleus  should  be  dis,sected  from  the  drum-head  and 
inflammatory  fibrous  tissue  in  which  it  may  be  imbedded. 
TIk'  ligaments  attaching  it  to  the  attic  walls  should  also  be 
severed. 

The  whole  druni-liead  ma\'  be  removed  by  extending  the 
incision  around  its  ix'ripherj',  thereby  affording  a  clear  view 
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of  the  middle  ear.  The  ligamentous  attaohmentH  sliould  be 
severed  with  suitable  curved  knives.  The  handle  of  the 
malleus  should  be  seized  near  the  head  of  the  ossicle  with  a 
pair  of  small  forceps  or  ring  curette  and  pulled  downward 
and  outward  with  a  rocking  motion.  The  stapes  should  not 
be  disturbed.  The  "floor"  of  the  attic  being  thus  removed, 
the  flow  of  pus  from  the  attic  into  the  middle  ear  is 
unobstructed. 

Aur&l  Polypus. — Varieties.— They  may  be  true  myxomata, 
fibromata,  angiomata,  or  edematous  granulation  tissue. 
They  are  usually  tlie  latter  or  of  the  fibromatous  type,  and 
are  usually  significant  of  caries  and  necrosis  in  the  attic  or 
antrum.  They  obstruct  the  drainage  of  the  mastoid  cells  and 
antrum  into  the  middle  ear,  and  by  pressure  cause  absorp- 
tion of  contiguous  bony  tissue.  Tliey  may  also  hasten 
the  extension  of  infection  through  necrotic  areas  in  the  attic 
and  antrum. 


Fiu.  08.— Sharp 


Treatment. — They  should  be  removed  either  with  a  smalt 
wire  snare,  curettes  (Figs.  fiS  and  (i9),  caustics,  the  galvano- 
cautery,  or  by  the  instillation  of  95  per  cent,  alcohol. 

When  the  polypi  are  pedunculated  and  protrude  into  the 
external  auditory  meatus,  they  arc  best  removed  with  a 
small  ear  snare. 

If  they  are  large,  the  galvanocautery  applie<l  carefully 
causes  them  to  slough  and  shrink.     Chromic  acid  crystals 
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fuse<l  on  the  end  of  a.  probe  and  applied  to  the  growths  is  a 
useful  method  of  tn'atment. 

When  the  granulations  are  small  an<l  succulent,  alcohol 
instilled  into  the  middle  ear  for  ten  to  fifteen  minutes  every 
second  daj'  causes  them  to  shrivel,  and  checks  their  growth. 
This  is  a  useful  adjunct  to  the  other  methods  of  treatment. 

It  should  be  borne  in  mind  that  polypi  or  granulations 
usually  grow  from  the  upper  part  of  the  tympanum,  probably 
the  roof  of  the  attic,  and  that  the  bone  from  which  it  groi^ 
is  probably  softened  or  inrforated  by  caries  in  which  case 
the  mastoid  operation  will  probably  be  ni'cessary  to  effect 
a  cure. 

Chronic  Mastoiditis. — Etiology.  —  Chronic  mastoiditis  b, 
like   the  acute    form,  secondary-  to  a  prei«ding   acute  or  ' 
chronic  otitis  media. 

Pathology.— Tlic  mastoiii  process  may  contain  circum- 
scribed areas  of  carious  and  necrotic  bone,  or  in  far-advanced 
cases  the  entire  pn)cess  ina,^'  be  destroyeii  until  the  cortex 
is  i>erforate<l,  resulting  in  a  fistula.  The  carious  process 
frequently  starts  in  the  cpitynipaiiic  space  and  in  the  antrum. 
The  malleus  and  incus  arc  often  involved,  the  stapes  rarely. 
Extension  may  take  place  in  the  various  directions  as  listed 
under  the  coniplicati<tns  of  acute  mastoiditis;  chtihuteatoma 
frequently  occurs  in  the  inastoi<l  as  a  result  of  an  extension 
backward  of  a  similar  jjroce.ss  in  the  tj-mpanic  cavity. 

The  rcfonnation  of  a  dense,  hard  bone  sometimes  follows 
the  destructive  process.  ANTien  the  formation  of  this  ivory- 
like bone  is  extensive,  all  the  mastoid  cells  are  obliterated 
and  the  antrum  is  much  smaller. 

Symptoms. — In  most  cases  of  chronic  mastoiditis  no  other 
R>Tnptoms  are  present  than  those  a.s.wciated  with  a  chronic 
suppurative  otitis  media. 

Pain  is  absent  unless  drainage  is  interfered  with  to  such  an 
extent  that  pressuR*  within  the  antrum  and  mastoid  results. 

The  temiKTaturc  in  an  iincoinpli<-ated  chronic  mastoiditis  is 
normal. 

Sudden  deafness  with  dizziness  an<i  nystagmus,  occurring 
in  a  previously  symptomless  case  is  verj-  suggestive  of  an 
extension  to  the  labyrinth  or  cerebellum. 
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Sudden  cessutioii  of  the  aural  discharKe  oorurring  in  an  ear 
that  has  discharged  (loutinuously  fur  a  lutig  time  is  significant 
of  a  new  outlet,  that  is,  the  pus  may  extt-ud  to  the  cranial 
cavity  or  the  mastoid  cortex  may  be  perforated  and  a  sub- 
periosteal abscess  be  formed.  The  pus  may  extend  downward 
into  the  tissues  of  the  neck,  forming  a  Bezold's  absi'ess. 


pveult^d  by  a  akiagiapb. 


Due  to  the  fact  that  the  facial  nerve  extends  a  portion  of 
its  way  through  the  middle  ear  and  mastoid  cavity  facial 
paralysis  is  nut  an  infrequent  event.  This  paralysis  may  be 
the  result  of  pressure  or  of  necrosis  of  its  outer  hard  shell  or 
canal  with  a  direct  esteasion  of  the  Infection  to  the  nerve. 

Diagnosis. — In  nearly  every  ease  of  chronic  suppurative 
otitis  media  the  mastoid  is  undoubtedly  more  or  less  involved, 
.  but  the  extent  of  the  in^'oh'ement  is  not  always  easy  to  deter- 
mine. The  presence  of  aural  polj^js,  cholesteatoma,  necroaeil 
ossicles,  or  postaural  fistula  all  point  to  serious  involvement. 
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The  J-rajs  art-  of  value  in  comparing  the  twn  mastoids  and 
in  deterniiiiing  the  extent  of  the  diseased  process. 

TreatmeDt.^ — The  Ittcal  treatment  is  the  same  as  that  given 
for  uhronie  suppurative  otitis  media.  After  a  thorough  trial 
with  local  measures  resort  to  surgical  procfsdures  will  be 
necessarj'  to  effect  a  cure. 

Indications  for  the  Hadietil  Manio'ul  Operation: 

1.  Persistent  ear  discharge  with  evidence  of  toxemic. 

2.  Persistent  ear  discharge  with  pain  over  the  mastoid, 
within  the  ear,  or  radiating  over  the  side  of  the  head. 

3.  Caries  or  necrosis  in  the  attic  or  mastoid. 

4.  Postauricular  fistula,  or  fistula  opening  into  the  roof, 
or  postsuperior  wall  of  the  external  auditory  canal. 

5.  Acute  exacerbations  iR-curring  during  a  chronic 
mastoiditis. 

(>.  Cholesteatoma  in  attic  or  mastoid  antrum. 

7.  Facial  paralysis  due  to  mastoiditis. 

S.  Intracranial  complications. 

The  Radical  Mastoid  Operation.  —  Preparation  of  the 
Patient. — The  same  method  of  preparing  the  patient  is  used 
as  has  been  described  for  the  simple  operation  and  will  not 
be  repeated. 

The  ticision.^The  postauricular  incision  is  made  as  in  the 
simple  mastoid  operation  except  the  middle  of  the  incision 
should  extend  one-half  to  three-fourths  of  an  inch  posterior 
to  the  attachment  of  the  auricle.  This  is  done  to  prevent 
an  excessive  depression  over  the  mastoid  as  might  occur  it 
the  line  of  sutures  was  over  the  mastoid  cavity. 

The  Removal  of  the  Cortex  and  the  Exenteration  of  the 
Mastoid  Cells. — This  is  accomplished  as  has  lieen  destTibed 
for  the  simple  mastoid  ()])eratiiin. 

Exploration  through  the  Exposed  Antrum. — After  having 
removed  the  outer  wall  of  the  antrum  the  cavity  should  be 
thoroughly  explored  by  inspection  and  with  a  small  probe  for 
i-aries  and  necrosis.  The  presence  of  granulation  tissue  at 
any  point  is  presumpti\e  e\'ifiencc  of  denuded  bone.  The 
granulations  should  be  carefully  removed  and  the  ba.se  from 
which  they  spring  probed  for  soft  or  roughened  bone.  This, 
if    found    is    best    removed    with   a    sharp  spoon  curette. 
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Extreme  cure  is  neeeasan'  in  working  in  the  region  of  the 
facial  nerve,  wliich  lies  just  under  the  bridge  of  bone  left 
between  the  meatus  and  the  operative   opening  made  into 


K  with  Ihe  rongeur  Torceps. 


the  antrum.  It  may,  however,  be  on  the  inner  floor  of  the 
antrum  near  the  bridge  of  bone,  especially  that  portion 
of  the  bridge  below  (erect  position)  the  adltus.     The  aditus 
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is  the  opening  connecting  the  antrum  with  the  attic.  Carious 
bone  in  this  region  should  be  carefully  curetted,  the  muscles 
of  the  face  being  watched  for  twitching  movements. 

The  middle-ear  cavUy  is  next  submitted  to  inspection  and 
exploration  with  the  probe.  The  ossicles  and  tympanic 
walls  should  be  tested  for  bare  bone  and  adhesi\e  bands. 
If   the  walls  of  the  tynipaniiin   are   carious,    they   sliould 


Fm.  72,— Dninj-head  almost  entirely  destroyed.  Rim  of  mpmlirniip  left 
in  tlie  upper  portion.  Oasii^lee  hound  down  by  adhesions.  Long  huudle 
111  uuiUpus  attached  to  inner  wall  of  middle  ear,     (Bacou,) 

be  curetted.  This  cannot  be  done  thorouglily  with  the  bony 
wall  standing  between  the  antrum  and  the  external  meatus. 
Its  removal  is  the  next  step  in  the  operation. 

The  Removal  ol  tbe  Posterior  Canal  Wall.— This  is  best 
accomplished  with  gouges  nr  the  .Tansen  chisel.  Hongeur 
bone  forceps  may  be  used  to  advantage  in  the  superficial 
portion,  but  are  not  adapted  to  removal  of  the  deeper  portion 
on  account  of  the  proximity  to  the  facial  nerve  and  horizontal 
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caution  is  observed,  the  bugbear  of  the  operation  is  avoided, 
namely,  the  iiijury  of  the  facial  iierve.  If  chisel  or  gouges 
are  used,  they  should  be  very  sharp,  to  enable  the  operator 
to  remove  the  bone  in  thin  shavings.    The  posterior  canal 
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wall  should  I)e  entirely  removed  along  the  line  of  its  attach- 
ment to  the  roof.  The  renioval  of  the  bridge  of  bone  formed 
by  the  inner  margin  of  the  posterior  superior  canal  wall 
(Fig.  74)  is  accomplished  by  means  of  a  small  rongeur,  chisel 
or  curette. 

It  is  important  that  the  small  plate  of  bone  forming  the 
roof  of  the  meatus  be  removed.  This  may  be  very  iiatisfac- 
torily  done  with  a  small,  sharp  curette,  \\1ien  this  plate  of 
bone  is  removed,  the  roof  of  the  vault  and  the  superior  wali 
of  the  meatu.'i  is  in  a  continuous  line. 

The  Removal  of  Morbid  Material  from  the  Middle  Ear  and 
Mastoid  Cells.— The  middle-ear  cavity  being  fully  exposed 
to  view,  the  maUeiix  and  iiwm  should  Im;  carefully  removed. 
The  xUiiKx  should  not  he  disturbed,  as  its  removal  would 
disturb  the  intralabyrin thine  pressure  or  may  create  an 
avenue  of  entrance  to  the  internal  ear. 

The  facial  nerve  and  semicircular  canals  are  surromided  by 
dense  white  bone,  which  upon  careful  dissection  with  a  burr 
or  chisel  will  be  exposed  Iwfore  the  vital  contents  are  injured. 
Hence  the  neces.sity  of  exercising  extreme  caution  at  this  stage 
of  the  operation.  The  location  of  the  nerve  is  sometimes 
apparent  on  the  inner  wall  of  the  antrum,  near  the  adiius, 
as  a  rounded  rJdge,  slightly  elc\ated  above  the  surface. 

The  remo\al  of  the  morbid  material  should  be  mo.st  thor- 
oughly done,  in  order  to  prevent  the  continuants  of  the  sup- 
purative and  carious  proces.ses  subsequent  to  the  operation. 
The  most  painstaking  search  for  carious,  necrotic,  and  granu- 
lation material  should  be  made  in  every  case. 

Ail  morbid  material  having  been  removed  from  the  middle 
ear  the  Eustachian  orifice  should  be  very  carefully  curetted. 
This  may  be  done  with  a  small  ring  curette,  remembering 
the  proximity  of  the  carotid  artcrj'. 

How  to  Avoid  Injury  to  the  Lateral  Sinus,  Facial  Nerve, 
Horizontal  Semicircular  Canal,  and  Fenestra  Ovalis. — A  line 
ilrawri  I'roni  the  piiricto-seiiULriio-Tnastoid  jinicticm  to  the  tip 
of  the  mastoid  indicates  the  position  of  the  .I'lgmtiiii  sinvs. 
The  knee  of  the  sigmoid  sinus  often  extends  much  nearer 
the  external  meatus  than  this  line  imlicates.     If.  however. 

openipg  the  antrum  the  chiselling  or  drilling  is  confined 
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to  the  limits  of  the  suprameutal  triangle  and  directed  parallel 
with  the  postsuperior  wall  of  the  eanal,  the  lateral  sinus 
will  not  often  be  injured.  Proximity  to  the  sinus  is  indicated 
by  the  presence  of  dense  white  Hone,  If  the  chiselling  is 
carefullj-  and  cautiously  done,  the  operator  will  know  by 
this  sign  that  he  is  verj'  near  it.  In  size  the  sigmoid  may  be 
compared  to  the  size  of  the  index  finger. 


Flu.  74.— A  diHBeclion 

ahowinii  the   relation  i 

Kf  the  (acini  i.c-r 

<o  ihD  iintrum.      (NoK 

<   (he   bridKe  of 

letl  from  thn  postcrigr  ci 

in»l  wall  after  Us  retoc 

jvnl   down  to  the 

sjiocinien.) 

A  knowledge  of  the  location  of  the  facial  nerve  and  hori- 
zontal semicircular  eanal,  together  with  the  surrounding 
investment  of  dense  white  bony  tissue,  will  enable  the 
operator  to  avoid  injuring  them.  Only  the  upper  portion 
(erect  position)  of  the  wall  between  the  antrum  and  the 
middle  ear  should  be  removed,  as  the  facial  nerve  is  easily 
injured  beneath  the  lower  part.  The  horizonlal  semicircitlar 
canal  passes  near  the  cur\'e  of  the  facial  nerve,  on  a  little 
deeper  plane,  and  is  therefore  not  so  liable  to  injury.  The 
facial  nerve  also  passes  beneath  the  superior  portion  of  the 
wall  between  the  meatus  and  antrum,  but  as  it  passes  beneath 
the  inner  wall  of  the  aditus  is  not  so  liable  to  injury  during 
the  operation. 
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The  otal  window  need  not  be  injured  if  the  inner  wall  of  the 
tympanum  is  respected  during  curettement  of  the  middle  ear. 

The  Plastic  Meatal  Flap.^ — In  order  thRt  the  membrano- 
cartilaginous  canal  may  conform  to  the  mastoid  cavity  and 
that  a  rapid  epidermization  of  the  bony  wound  may  result 
some  form  of  a  meatal  flap  is  utilized.  The  Ballance,  the 
Pause,  and  the  Korner  flaps  are  probably  the  most  popular 
ones. 

The  Balance  incision  resembles  a  shepherd's  crook.  The 
blades  of  an  artery  forceps  are  introduce<l  into  the  meatus 
with  the  tips,  at  the  inner  end  of  the  meatal  tube,  spread  so 
that  the  tube  is  upon  a  slight  tension.  The  Balance  incision 
is  then  made  through  the  posterior  wall  of  the  canal  so  that 
the  cur\ed  portion  is  made  in  the  concha. 

The  Korner  flap  is  made  with  two  parallel  incisions, 
beginning  at'  the  inner  or  tympanic  end  of  the  tube  and 
extending  into  the  concha.  The  result  is  a  tongue-shaped 
flap  with  an  attachment  only  at  the  concha. 

The  I'ause  flaps  are  made  by  making  a  T-shaped  incision. 
The  first  incision  is  made  in  the  centre  of  the  posterior 
wall  and  the  second  incision  is  made  at  right  angles  to  the 
first. 

The  extrss  cartiloge  and  tissue  should  lie  dissected  away 
fnim  the  skin  flaps  and  the  flai)s  then  sutured  in  the  most 
favorable  place  for  tlu-  rapid  epidermization  of  the  bony 
cavity. 

The  Siebonmann-Ncuniaim  flap  is  a  Y-shaped  incision 
with  the  arms  of  the  ^  extending  a  short  distance  into  the 
<ronrha. 

ClosuTA  of  the  Wound, — I  laving  mno\cd  all  morbid  material 
fnnn  the  middle  car,  antrum,  and  mastoid  <t1Is,  and  having 
established  conditions  fa\orable  for  the  free  drainage  of  the 
same,  the  external  w()un<l  should  be  partiallj'  or  completely 
closed.  A  gauze  wick  sliould  be  inserted  through  the  meatal 
opening  in  the  concha  into  the  mastoid  cavity.  Many 
n[)erators  i)refcr  to  use  a  loose  packing.  If  a  [lacking  is  used, 
it  should  be  applied  without  great  pressure.  Several  layers 
of  liiiisely  folded  gauze  is  jihurd  over  the  ear  and  mastoid 
process,  and  a  suitiihic  bandage  ajiplied  to  hold  it  in  position. 
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Postoperative  Treatment. — 'Hie  iirst  dressing  should  not  be 
remo\-ed  Iwforc  thrt-e  to  five  daj-s,  aiiless  there  are  positive 
sifciis  of  local  iiiHanmiatory  reat'tion.  The  sutures  may  be 
removed  in  five  to  se\'eii  days.  Subsequent  dressings  sboulii 
be  Bpplieil  every  day.  At  eadi  dressing  the  middle  ear  and 
ma.stoid  cjivity  should  be  mopped  dry  with  sterile  cotton, 
mounted  on  ear  appHcators.  A  fresh  wick  should  be  inserted 
and  the  ganze  dressing  reapplied. 

The  Resulta  of  the  Operation. — The  objects  of  the  operation 
are:  (o)  To  avert  iiiiijendiiig  danger  from  the  progress  of 
caries  and  necrosis  in  the  course  of  secondary  acute  and 
chronic  mastoid  disease.  In  secondary  acute  mastoiditis  the 
bony  tissues  undergo  \txy  rapid  degencriition;  while  in  the 
chronic  form  the  process  is  a  much  slower  one.  oftentimes 
giving  rise  to  no  marked  symptoms,  {b)  To  establish  per- 
manent free  drainage  of  the  mastoid  (.■ells,  antrum,  and 
middle  ear. 

Chronic  Non-suppUTative  Otitis  Media.  —Synonyms.^ 
Chroiii--  Miildlr-rar  Catarrh;  Dry  MMdle-i-ar  Catarrh; 
Hvjjcrpliisric  Miiidic-ear  Catarrh;  A<!licsivc  Catarrh  of 
the  Middle  Kar. 

Etiology.- -This  disease  Is  undoubtedly  due,  in  most  cases 
in  the  adult,  to  repeated  attacks  of  untreated  acute  tubal 
catarrh  and  acute  catarrhal  otitis  media,  hence  the  factors 
which  produce  the  acute  catarrhal  conditions  will  produce 
the  chronic  non-suppurativc  otitis  media. 

The  presence  of  neglected  adenoids  in  children  is  prolwbly 
one  of  the  most  common  agents  in  the  production  of  this 
disease.  Frequent  attacks  of  acute  rhinitis  and  obstruotmg 
nasopharyngeal  lesions  arc  also  etiologic  factors  of  impor- 
tance. Other  causes  are  heredity,  age.  sex,  climate,  antt 
occupation,  as  discussed  in  a  previous  section.  Constitutional 
diseases  such  as  anemia,  diabetes  etc..  and  general  diseases 
such  as  syphilis,  tuberculosis,  typhoid,  etc.,  act  as  predis- 
posing causes. 

Pathology. — The  pathological  process  may  be  divided  into 
two  stages. 

1.  The  exiidaline  stage  which  may  be  associated  with  a 
subacute   or   chn^nic    tubal    or    tubotympanic   congestion. 
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The  swollen  or  thickened  mucous  membrane  of  the  Eusta- 
chian tube  and  tympanic  cavity  results  in  a  rarefaction 
of  the  air  nnthin  the  middle  ear  and  a  retraction  of  the  tym- 
panic membrane.  Edema  and  the  exudate  of  fluid  into  the 
tympanic  ca\ity  follow.  When  this  condition  persists  for  some 
time  a  true  tissue  hypertrophy  of  the  mucous  membrane 
takes  place  with  a  more  or  less  permanent  diminishing  of 
the  lumen  of  the  Eustachian  canal.  The  pathologic  process 
may  progress  no  further  but  persist  as  a  chronic  catarrhal 
otitis  media. 

2.  The  hy/ierjilastip  stage  usually  follows  the  preceding  but 
has  been  noted  to  occur  independently  of  the  exudative 
stage.  Closely  associated  witii  the  exudative  process  is  the 
formation  of  new  connecti\'e  tissue  which  forms  bands  and 
adhesions  binding  the  ossicles  together  and  to  the  adjacent 
u'alls. 

The  foot  plate  of  the  stapes  may  l>e  immobilized  within 
the  oval  win<low,  adding  greatly  to  the  impairment  of  hearing. 
The  lining  mucous  membrane  of  the  t\Tnpanum  becomes 
thick  and  dry.  Lime  Halts  may  lie  deposited  on  the  drum 
membrane  or  within  the  ossicular  articulation,  thereby 
increasing  the  immobility. 

Symptoms. — The  chief  symptoms  complaine<l  of  by  the 
patients  are  gradually  increasing  deafness  and  head  noises. 
The  deafness  may  not  l>c  noticed  by  the  patient  if  the 
disease  is  unilateral  until  the  functional  examination  shows 
a  marked  impairment  of  hearing  for  the  affected  ear.  In 
the  hyperplastic  form  of  the  disease  the  patients  frequently 
hear  Ixrtter  in  the  presence  of  noises  than  in  a  quiet  room 
(paracusis  Willisii). 

The  tinnitus  auriuni  \iiries  greatly  in  intensity  in  different 
cases  and  even  in  ouch  indi^'itlual.  When  tired  or  worried, 
the  noise  Uw-omes  more  pronounced.  The  tinnitus  Is  con- 
tinuous in  w ell-advanced  aises. 

Pain  is  rarcl,\'  jircscnt. 

The  drum  nicmlirane  is  thickene<l,  lustreless  and  opaque; 
white  areas  ()f  eakarcous  deposit  can  sometimes  be  seen. 
Tiie  drum  nicnibrauc  is  retracted.  The  handle  of  the  malleus 
is  foreshortened,  the  sliort  priH-ess  is  more  iironiinent  than 
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normal,  the  cone  of  light  is  misplaeed,  broken,  or  absent. 
Circumscribed  retractious  of  the  drum  membrane  may  be 
present  from  adhesions  and  cicatricial  hands.  Atrophic 
areas  can  sometimes  be  seen  in  the  drum  membrane. 

The  functional  examination  reveals  a  reduced  hearing 
distance  for  the  voice,  whisper,  and  watch.  In  cases  uncom- 
plicated by  labyrinthine  deafness  the  low  limit  is  raised  and 
the  hiuh  limit  is  normal  or  only  slightly  lower^.  Bone 
condiietion  is  increased  and  air  conduction  decreased.  The 
Welier  is  hcani  better  in  the  worst  ear. 

Prognosis. — The  prognosis  in  the  majority  of  cases  is 
unfavorable  as  to  the  relief  of  the  tinnitus  aurium  and  the 
restoration  of  function.  This  is  especially  true  of  those 
cases  with  a  permeable  Eustachian  tube.  If  the  tube  is 
closed,  improvement  may  be  exjiected  with  the  restoration  of 
its  normal  patency.  The  disease  can  often  be  arrested  upon 
ccHTecting  a  coexistent  nasal  or  nasopharj-ngeal  disease. 

Treatment. — To  relieve  the  tinnitus  and  to  restore  the  func- 
tion it  is  necessary  that  the  nose  and  nasopharynx  be  in  tlie 
best  possible  condition.  This  may  necessitate  the  removal 
of  diseased  adenoids  and  tonsils  or  correction  of  the  various 
abnormalities  of  the  nose. 

The  next  step  is  the  restoration  of  the  normal  patency  of 
the  Eustachian  tube.  This  is  best  accomplished  by  means 
of  catheterization.  If  the  patient  notices  any  relief,  the  infla- 
tion shoulil  be  given  every  two  or  three  days  for  a  week  or  so 
and  then  at  longer  intervals  until  piitency  is  assured. 

The  inflation  of  medicated  vapors  such  as  menthol,  cam- 
phor, eucalj'ptol,  etc..  may  l>e  used  instead  of  air, 

Frequently  inflations  eannot  lie  satisfactorily  carried  out, 
due  to  constriction  of  the  Eustachian  tube.  In  this  event  it  is 
necessary  to  enlarge  the  constrictions  bj'  means  of  the 
Eustachian  bougie.  If  mucus  is  present  in  the  nose  or 
nasophar>'nx  this  should  be  removed  by  wiping  with  dry 
cotton  or  by  spraying. 

3/rfAor/  of  Intnxhmng  the  Bougie. — (1)  Insert  a  catheter 
with  a  lumen  large  enough  to  allow  the  bougie  to  pass  freely. 
(2)  Inflate  the  tympanum,  and  with  the  diagnostic  tube 
determine  if  possible  whether  or  not  the  catheter  is  within 
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the  Eustachian  (»rifi(«.  (H)  IntrtHluct-  the  Iwugie,  previously 
dipped  in  sterile  \'ascIiiio,  into  the  catheter  until  it  reaches 
the  EuKtachian  tube.  It  slioiild  then  be  oirt'fully  and  gently 
puslie*!  into  tliu  tiilH^  and  bf,\'(>n<i  the  stricture,  and  left 
there  for  several  ininute».  Extreme  care  must  be  observed 
to  avoid  foreiiig  the  cat)ieter  through  the  mucous  membrane. 
It  is  well  to  tie  a  tliread  around  the  bougie  at  a  point  marking 
the  length  of  the  catheter,  so  as  to  know  when  the  tip  of  the 
bougie  is  at  the  Eustaclitan  orifice.  The  bougie  may  be 
introduced  an  inch  or  an  inch  and  one-eighth  without  danger 
of  injuring  the  contents  of  the  t\-mpanum.  Bougies  of  grad- 
uated sizes  may  he  introduced  in  sut*ession  or  at  successive 
treatments.  The  treatments  should  not  be  repeated  oftener 
than  two  or  three  times  a  week,  but  should  be  continued 
until   the   stricture   shows   no   signs  of  contraction.     The 

^fc 
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l)ougii's  may  Ix'  made  of  whale-lmue  or  other  flexible  material. 
If  (lesin-d  bougies  rna<le  of  <'iitgut  and  impregnated  with 
silver  nitrate  may  be  used. 

In  the  exudative  form  of  the  clironic  non-suppurative 
otitis  media  the  exudate  may  be  removed  l)y  the  various 
metliwis  given  for  tlie  treatment  of  acute  ciitarrhal  otitis 
nic<lia.  ^Iassagc  of  the  tjTniJiinie  membrane  an<l  the  ossicular 
chain  by  means  of  I Jelstanche's  masseur  and  Siegle's  oto- 
scojH'  (Fig.  "fi)  has  hei'U  tried  for  a  number  of  yojirs  with 
hut  little  success.  The  object  of  the  alternate  rarefactitm 
and  eondensnticin  of  the  air,  pn«lHccd  hy  the  two  instruments 
mentioned,  is  to  stretch  or  break  the  adhesions  producing 
the  ankylosis. 

The  bromides  are  frequently  given  internally  for  the 
relief  of  the  advanced  tiiuiitus  auHum,  and  in  extrenielv 
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nervous  patients  chloral  hydrate  or  morphine  may  be  used 
to  secure  a  niglit's  rest.  Potassium  itxlide  is  widely  used 
and  should  be  prescribed  in  all  cases  where  syphilis  is  sus- 
pected. Pilocarpine  hjdrochlorate.  6  of  a  grain  given  hypo- 
dermically  at  bedtime,  has  given  good  reaults  in  many  cases 
where  the  intralabyrinthine  pressure  is  increased,  due  either 
to  an  excessive  fxudate  or  to  pressure  from  iin  ttnkylosed 
foot  plate  of  the  stapes  in  the  o\'al  window. 


of  Delatanrho  attached. 


Various  surgical  procedures  have  been  proposed  for  the 
relief  of  this  disease  but  the  results  have  not  been  brilliant, 
indeed  many  cases  have  been  made  worse.  Some  of  these 
measures  are: 

1,  Multiple  incisions  of  the  tympanic  membrane. 

2.  Section  of  the  posterior  fold  (plicotomy)  where  marked 
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retraction  of  the  drum  membrane  exists.  This  is  sometimes 
done  in  cases  of  great  deafness  with  subjective  noises  and 
pronounced  retraction  of  the  handle  of  the  malleus.  The 
section  is  made  immediately  behind  the  short  process,  or 
midway  between  the  process  and  the  peripheral  end  of  the 
fold,  cutting  from  above  downward.  The  handle  of  the 
malleus  is  thus  allowed  greater  motion,  the  subjective  noises 
are  diminished,  and  there  is  improvement  of  hearing  lasting 
for  a  few  weeks  or  months. 

3.  Partial  excision  of  the  drum  membrane  where  it  is 
greatly  thickened  or  calcified. 

4.  Tenotomy'  of  the  tensor  tynipani  muscle. 

.5.  Removal  of  the  malleus  and  incus  where  marked  anky- 
losis is  present.  If  there  is  ankylosb  of  the  malleus  and  incus, 
or  firm  adhesi\'e  bands  interfering  with  their  mobility,  the 
bones  ma>'  be  extracted  through  an  incision  in  the  drum- 
head. This  operation  was  once  quite  popular,  as  it  promised 
great  relief  in  this  type  of  deafness.  A  larger  experience  has 
demonstrated  that  the  beneficial  results  in  most  instances 
are  of  tcmpuniry  duration. 

Adhesions,  Tbickening,  and  Retractions  following  Chionic 
Exudative  InflammatioD  of  the  Middle  £ar. — Fibrous  Baada. 
— Fibrfius  blinds  arc  left  as  a  result  of  chronic  inflammation. 

Effect  on  Membranes. — Tliey  may  bind  the  membrane  to  the 
inner  wall  of  the  tympanic  cavity  or  to  the  incus  and  stapes. 
When  the  drum-head  thus  becomes  adherent,  exhausting  the 
air  in  the  external  auditorj-  meatus  with  the  Deistanche  mas- 
seur and  the  Siegle  otoscope  (Fig.  76)  does  not  cause  an  out- 
ward movement  of  the  entire  drum-head,  Tlie  adherent 
portions  remain  fixed,  while  the  rest  of  the  membrane  moves 
outward. 

The  bands  may  also  extend  from  the  ossicles  to  the  inner 
wall  of  the  tympanum.  All  these  conditions  are  attended  by 
more  or  less  deafness  and  tinnitus. 

Effect  on  Tensor  Tympani. — The  fibrous  formations  and  the 
Hubset]iicnt  retraction  sometimes  eau.se  the  tendon  of  the 
tensor  tympani  muscle  to  be  shortened.  The  focussing  and 
conduction  functions  of  the  drum-head  and  ossicles  are  thus 
impaired. 
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EHect  on  Carity  of  the  Tympanum.^This  is  often  \ery  much 
diniiiiishe<l  in  size  by  the  chronic  hyperemia,  hypertrophy, 
and  hyperplasia  of  the  mucous  membrane. 

Otosclerosis.— Otosclerosis  is  a  chronic  disease  character- 
ized by  a  spongification  or  porosis  of  the  bony  capsule  of 
the  labyrinth,  by  loss  of  movement  of  the  stapes,  due  to 
a  hony  ankylosis,  by  a  normal  tympanic  membrane,  by  a 
permeable  Eustachian  tulie,  and  b,\'  a  t,\'pical  sound-ctinduc- 
tion  deafness. 

Etiology. — The  factors  concerned  in  the  prociuction  of 
otosclerosis  are  not  clearly  understood.  Many  the^iries  have 
been  presented  but  none  of  them  proven.  Age  exerts  a 
positive  influence  upon  the  development  of  the  disease.  It 
usually'  begins  between  the  eighteenth  and  fortieth  years. 
Women  are  more  frequently'  subjected  to  the  disease  than 
are  men.  Heredity  is  undoubte<lly  a  factor  in  many  ca.ses,  as 
numerous  instances  are  on  record  giving  the  history  of  other 
members  of  the  family  having  had  the  disea.se.  Parturition 
aggravates  the  symptoms  and  in  a  few  cases  the  beginning  of 
the  disease  dates  from  the  birth  of  the  first  child.  SyphiHs. 
rheumatic  and  gouty  diathesis,  and  neurasthenia  have  been 
given  by  some  authors  as  having  something  to  do  with  the 
production  of  the  trouble. 

Pathology, ^The  first  pathologic  change  consists  in  tlie 
resorption  of  the  cartilage  cells  situatfed  in  the  osseous  cap- 
sule of  the  kbyrinth  or  the  ossicles.  The  cartilage  cells  are 
most  common  in  the  posterior  half  of  the  margin  of  the  oval 
window.  The  capsule  of  the  semicircular  canals  and  the 
upper  and  lower  walls  of  the  cochlea  also  contain  these  car- 
tilage cells.  According  to  Denker,  the  first  osseous  change 
consists  in  an  active  proliferation  of  all  the  cellular  elements 
within  the  bone.  In  the  new-formed  bone  giant  cells  are 
.found.  Hollow  spaces  are  formed,  and  cavities  of  erosion 
gradually  form  in  the  original  compact  bone.  Associated 
with  the  absorption  of  the  cartilage  and  bone  is  a  forma- 
tion of  new  porous  bone.  This  new-hone  formation  later 
assumes  a  lamellar  stmcture.  These  bony  changes  usually 
take  place  about  the  foot  plate  of  the  stapes,  in  the  cochlea, 
the  \'estibule,  and  the  semicircular  canals.     The  foot  plate 
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of  the  stapes  may  Iwcome  completely  ankylo-sed  in  the  oval 
win  flow. 

The  alteration  in  the  striirtiire  of  the  bone  of  the  laby- 
rinth may  produce  a  chanj^  in  the  pressure  of  the  labyrin- 
thine fluid. 

Symptoms. — ^The  onset  is  insidious  and  usually  bilateral, 
although  one  ear  may  be  involved  earlier  than  the  other  or 
may  be  more  severely  involved. 

The  tinnitus  may  precede  the  deafness,  both  gradually 
increasing  until  the  patient  has  great  difliculty  In  hearing 
the  voice  even  a  few  inches  from  the  ear.  A  very  common 
phase  of  the  deafness  in  otosclerosis  is  the  ability  to  hear 
better  in  a  noisy  place,  as  when  riding  on  a  street  car  op 
railway  train,  than  in  a  quiet  place  (paracusis  Willisii). 

The  tinnitus  aurium  is  present  in  almost  every  case  of 
otosclerosis  and  is  complained  of  most  bitterly.  Various 
nervous  disorders  may  follow  in  susceptible  individuals  as  a 
result  of  the  distressing  tinnitus.  Worry,  mental  or  physical 
fatigue  make  the  noises  worse. 

Diagnosis. — The  diagno^s  is  based  >ipon  a  hiatorj'  of  a 
gradually  increasing  tinnitus  and  deafness  with  a  normal 
tympanic  membrane  and  Eustachian  tube  together  with  the 
findings  of  the  functional  examination. 

The  functional  examination  of  the  ears  where  the  hyper- 
ostosis or  the  sixtngifying  process  is  confined  to  the  re^on  of 
the  stapes  and  oval  window  repeals  a  raised  low-tone  limit 
with  a  normal  or  very  slight  lowering  of  the  high-tone  limit. 
Air  conduction  is  decreased  and  bone  conduction  is  increased. 
The  Weber  te.st  shows  a  lateralization  of  the  sound  to  the 
more  affected  ear.  If  in  addition  to  the  above,  the  cochlea 
is  involved,  the  liigh  limit  is  lowered  by  air  conduction,  the 
air  c-oniluction  is  greatly  lessened  an<l  the  bone  conduction 
is  not  increased  to  the  extent  found  in  the  first-mentioned 
condition. 

Prognosis. — 'J'he  prognosis  as  to  the  restoration  of  function 
and  the  relief  of  the  tinnitus  is  \-ery  uTifavorable.  The  deaf- 
ness probably  never  Iwcomcs  abs<ilute.  The  tinnitus  becomes 
more  endurable  us  time  goes  on.    The  patient  need  have  no 
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anxiety  concerning  his  coHdition  other  than  the  ]iaii(li(»p 
of  the  deafness  and  the  aiiiiDyanoe  of  the  heai!  noises.  These 
patients  can  usually  hear  well  over  the  telephone  or  !>>■  arti- 
ficial hearing  (ie\'ices. 

Treatment.— The  local  treatment  of  otosclerosis  is  uselessi 
indeed  in  many  cases  the  over-use  of  the  catheter,  and  the 
pneunioniassage  appears  to  make  the  symptoms  worse. 
There  are  many  advocates  of  the  restricted  use  of  the 
pneumomassage.  The  claim  is  made  that  ankylosis  of  the 
foot  plate  of  the  stapes  in  the  o\'al  window  is  jirevented  or 
made  less. 

The  internal  administration  of  potassium  iwllde  and  mer- 
cury may  be  given,  particularly  if  a  specific  origin  of  the 
disease  is  suspected.  Small  doses  of  phosphorus,  gr.  5^, 
three  times  a  day,  for  some  months  have  given  good  results 
in  many  cases.    Thyroid  extract  ha^  improved  some  cases. 

The  nose  and  throat  as  well  as  the  genera!  health  should 
be  kept  in  the  best  possible  condition,  .^s  soon  as  a  definite 
diagnosis  of  otosclerosis  is  made  the  patient  should  be  advised 
to  take  up  the  study  of  lip-reading.  It  may  be  explained 
that  while  lip-reading  will  not  be  absolutely  necessary  to 
carry  on  a  conversatiiin  it  will  nc\crthele3s  greatly  facilitate 
the  process. 

Intncnnial  Gomplicatioiis— Thrombosis  of  the  Sigmoid 
Sinos. — EtioloKT  and  Complicationa. — Tlirnmbosis  of  the  sig- 
moid sinus  may  occur  in  the  course  of  chronic  suppurative 
inBammation  of  the  mastoid  cells,  either  from  close  prox- 
imity or  venous  communication  (Fig.  77).  If  the  thrombus 
disintegrates  and  spreads  throughout  the  blood,  septicemia 
or  pyemia  results.  The  particles  of  floating  tlmimbus  may 
lodge  in  the  lungs,  liver,  kidneys,  or  other  parts  of  the  body, 
and  give  rise  to  septic  foci  of  inflammation.  If  the  lungs 
are  the  lodging  place  of  these  septic  thrombi,  frequently  a 
rusty  sputum  and  in  some  cases  a  gangrenous  odor  may  be 
noticed.  Purulent  basic  leptomeningitis  may  occur  on  the 
median  side  of  the  sinus,  and  there  may  he  a  cerebellar 
inflammation  with  abscess. 

If  the  thrombus  is  aseptic,  it  may  be  absorbed  and  leave 
the  sinus  thickened,  contracted,  or  obliterated. 
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I'JQ.   77.— Ccrolirnl  voiiia  iiiid  aimisp.1.     (Knmi  MiiPfMVCii.) 
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Symptoms. — Severe  rigors  at  inten'als  of  one  to  three  dajs. 
followed  l>y  profuse  perspiration,  are  the  most  characteristic 
sjinptoms.  A  hifjli  liut  tariable  temperature  is  present  during 
the  height  of  the  pn>cess.  A  rapid  and  increasingly  weak 
pulse  marks  the  progress  of  the  disease.  The  pulmonarj' 
signs  already  referred  to,  and  vomiting  and  diarrhea,  are  also 
symptoms  of  imjwrtance.  Giddiness  is  sometimes  present, 
and  the  intellect  remains  clear  in  eases  micomplicated  with 
meningitis.  Pain  on  percussion  and  pressure  is  present  on 
the  posterior  part  of  the  mastoid.  Edema  due  to  obstruction 
in  the  emissary  veins  of  the  skull  is  sometimes  present. 


FiQ.  7S. — Mosloid  iMirtioD  of  the  loft  leniporHl  bone  laid  open  and  viewed 
fram  behind:  A,  masloid  tells  GXtendinK  from  the  itimtoid  procoBS  below, 
upward,  and  inward,  over  Iho  tulcrol  sinus  B:  C.  the  lyguniu.     (Burnett.) 

The  Klo<xi  co\int  shoidd  be  iniule  early.  A  high  poly- 
morphonuclear count  is  \ery  suggestive  when  combined  with 
the  above  sjTiiploms. 

A  blood  culture  should  also  be  made. 

Septic  thrombi  occurring  in  the  other  \ttious  siiiu.ses  of  the 
skull  give  rise  to  symptoms  peculiiir  tci  their  anatomical 

relations, 
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FiognosiB.^ — It  usually  runs  a  course  of  two  or  three  wedo, 
and  unless  operative  interference  is  practised  terminates 
fatally.  Metastatic  abscesses  in  the  lungs,  liver,  spleen,  and 
kidneys  render  the  prognosis  almost  certainly  fatal.  It 
therefore  l^eeomes  important  that  an  early  diagnosis  and 
operation  be  made  in  order  to  remove  the  clot  before  It  dis- 
integrates and  infects  other  organs  of  the  body. 

Treatmeot. — The  mastoid  operation  (see  page  252)  should 
be  done,  the  sinus  exposed  along  its  mastoid  portion, 
and  the  fibrous  wall  of  the  \essel  freely  slit.  The  clot 
should  be  thoroughly  removed,  the  wound  packed  with 
plain  or  iodoform  gauze,  and  the  outer  pushed  against  the 
inner  wall  and  allowed  to  become  adherent,  and  thus  close 
the  sinus.  Another  mode  of  operating  is  to  ligate  the  jugular 
vein  in  the  neck  and  then  remove  the  clot.  These  oper- 
ations are  attended  by  the  cure  of  many  cases  which  would 
otherwise  prove  fatal. 

The  lateral  supehor  petrosal,  and  caTenunu  smoMi  are 
more  rarely  involved.  Impaired  vision,  exophthalmos,  and 
edema  around  the  eyeball  are  signs  of  cavernous  sinus 
thrombosis. 

Menigitis  of  Otic  Origin.— ^A  much  lai^er  proportion  of 
the  reported  eases  of  meningitis  have  their  origin  in  chronic 
suppurative  otitis  media  than  is  generally  supposed. 

It  is  in  the  old  chronic  cases,  in  which  the  discharge  has 
been  scanty,  that  cranial  involvement  is  most  apt  to  occur. 
The  reasons  for  this  are  gi\en  under  Patholngy  (p.  245). 
The  discharge  from  the  oar  may  have  been  so  slight  as  to 
have  escaped  the  notice  of  the  patient  or  family  physician, 
and  yet  a  careful  inspection  would  show  pus  which  has  become 
driedand  exfoliates  with  epithelial  .scalcsof  theexternal  meatus. 

Leptomeniiigitis  of  Otic  Origin. — Definition. — This  is  a 
serous  or  purulent  inflammation  l>eginning  in  the  arachnoid 
and  extending  to  the  contiguous  membranes  and  superficial 
portion  of  the  brain.  It  is  an  exceedingly  fatal  disease,  and 
may  run  a  rapid  course,"  although  in  some  eases  it  extends 
over  several  weeks. 

Symptoms.—  The  sjmptoms  are  heatlache,  restlessness, 
iiisonmia,  photophobia,  retracted  abdomen,  contracted  pupils. 
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h)'perseiisiti\-ene5s  of  the  skin,  full,  hounding,  rapid  pulse, 
high  temperature,  and  optic  neuritis.  As  the  disease  pro- 
gresses the  intellect  beccimes  dulled,  the  pulse  slow,  and  the 
respiration  rapid.  Paralysis  finally  supervenes,  and  the  iiruie, 
and  fetes  are  discharged  involuntarily.  The  later  signs  point 
to  a  speeily  termination. 

Surgical  Treatment. ^In  addition  to  the  usual  remeilies, 
the  mastoid  ma,\'  be  opened  as  described  and  the  middle 
cranial  fossa,  the  lateral  sinus,  and  ncighhtiriug  parts  explored 
and  freed  fn)m  necnitic  and  other  morbid  material.  Irriga- 
tion and  drainage  sometimes  avert  a  fatal  issue.  The  opera- 
tion seems  justifiable  at  times,  as  without  it  a  cure  can  hardly 
be  hoped  for. 

A  lumbar  puncture  may  be  done  to  obtain  a  specimen  of 
the  cerebrospinal  fluid  for  microscopic  and  chemical  examina- 
tion as  an  aid  to  diagnosis  or  as  a  means  of  treatment  for 
serous  meningitis. 

Haync's  operation  may  hv  done  although  the  results  have 
luit  been  all  that  were  b(»i>ed  for. 

Extradural  Abscess.— Etiology. — \\'hen  in  the  course  of 
chronic  suppurative  inflammation  of  the  attic,  antrum,  or 
ma.stoid  cells,  the  bony  walls  l)ecome  necrosed  and  perforated, 
pus  sockets  may  form  between  the  dura  and  the  skull. 

Treatment.— They  should  be  thorougidy  e?ii>osed  and 
adequate  drainage  established.  The  preliminar\-  step  in  the 
operation  is  the  radical  mastoid  operation.  When  this 
operation  h  done,  intracranial  absces.ses  are  found  that 
would  have  otherwise  escaped  observation  until  more  serious 
in\'ol\'emeiit  occurred. 

Cerebral  and  Cerebellar  Abscess.- Etiology.— This  may 
be  a  later  manifestation  of  an  extrjtdurjd  abscess  which  has 
eroded  tiirough  the  dura  and  penetrated  tlie  iirain,  or  it  may 
be  due  to  a  thrombus  carried  by  the  small  cerebral  arteries. 
Infection  may  also  gain  entrance  tiirough  the  perivascular 
sheaths.  A  few  cases  have  been  reported  as  (x-curring  in 
children  wliere  infection  has  taken  |)iace  through  the  petro- 
squamosal  suture.  Tubercular  disintegration  of  the  petrous 
portion  of  the  tem|x>ral  l>one  lenfls  t{>  ttiben-ular  abscess  of 
the  temporosphenoidal  lol>e,  anil  is  usually  assiK'iated  with 
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perforation  of  the  roof  of  the  attic  or  antnim.  This  is 
important  to  rememljer.  as  in  operating  it  is  desirable  to  get 
at  the  seat  of  the  tniuble.  remove  all  morhid  material,  and 
estabhsh  free  drainage  thmii^th  the  middle  ear. 

In  mastoid  operations  extreme  care  should  always  be  taken 
to  examine  the  roof  of  the  attic  and  antrum,  an  well  as  the 
walls  of  the  lateral  sinus,  otherwise  the  wound  will  sometimes 
be  closed  and  the  existing  brain  or  extradural  abscess  over- 
looked until  serious  and  perhaps  fatal  brain  disease  has 
developed. 

Symptoms.— Oftentimes  the  first  sign  is  the  cessation  or 
partial  suppression  of  the  ear  discharge.  During  the  stage 
iif  inrasiiiii  there  may  be  nausea,  vomiting,  pain,  and  mental 
irritability.  Chilly  sensations  may  be  complained  of.  The 
normal  temperament  is  often  reversed — that  is,  a  vivacious, 
sociall,^'  inclined  jyerson  becomes  morose  and  secluMVe. 
During  the  second  stage  or  stage  of  imTCasing  IntTarranial 
pressure  cerebration  becomes  dull,  the  pulse  quite  slow, 
and  the  temperature  subnormal  or  but  slightly  elevated. 
Occasionally  there  may  be  high  temperature,  rapid  pulse, 
rigors,  and  convulsions,  as  in  thrombosis  of  the  sigmoid 
sinus. 

Aphasia  in  this  connection  is  very  suggestive  of  abscess 
of  the  temporosphenoidal  lobe.  In  right-handed  people 
it  is  a  sign  of  abscess  on  the  left  side,  while  in  left-handed 
persons  it  is  a  sign  of  abscess  on  the  right  side. 

There  may  be  optic  neuritis  in  cerebellar  abscess,  and, 
rarely,  in  abscess  of  the  cerebrmn.  In  cerebral  abscess  the 
percussion  note  o^'er  the  mastoid  is  sometimes  high.  This 
is  due  to  the  sclerosis  which  has  occurred  in  the  mastoid 
as  a  result  of  the  chronic  suppurative  inflammation.  This 
also  accounts  for  the  perforation  being  upward  through  the 
roof  of  the  attic  and  antrum  rather  than  backward  through 
the  mastoid  process. 

The  reflexes  of  the  limbs  on  the  opposite  side  from  the 
absces.-!  are  usually  increased. 

The  characteristic  symptoms  of  abscess  in  the  cert-bellum 
are  slow  pulse,  low  temperature,  headache,  nausea,  vomiting, 
staggering   gait,   vertigo,   nystagmus,  and   facial   paralysis. 
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Many  cases  of  diffuse  or  circumscribed  suppurative  laby- 
rinthitia  present  the  above  sj-mptcnns;  hence  the  diagnosis 
is  not  always  easy.  The  establishment  of  free  drainage  is 
sometimes  followed  by  relief  of  the  sj'mptoms  of  intracranial 
abscess.  This  does  not  necessarily  prove  that  brain  abscess 
did  not  exist,  as  it  may  drain  through  the  perforation  in  the 
roof  of  the  attic  or  antrum,  after  the  remtival  of  the  granu- 
lations whiph  obstructed  it. 

The  nyslagmun  in  cerebellar  abscess  is  frequently  a 
changing  one,  that  is,  the  quick  component  may  be  directed 
to  the  diseased  side  (usually  the  case)  or  it  may  be  directed 
to  the  normal  side.  It  may  change  its  direction  and  be  first 
to  one  side  and  then  to  the  other.  This  changing  nystagmus 
is  in  marked  contrast  to  the  labj-rinthlne  nystagmus,  which 
does  not  change  In  direction  when  the  ejes  are  voluntarily 
turned  except  in  .'H»nie  cases  of  circumscribed  labyrinthitis. 
Cerebellar  nystagmus  tends  to  persist.  The  nystagmus  of 
labyrinthiTie  disease  tends  to  gradually  subside  after  loss  of 
function. 

The  Pointing  rci/.^Barany  has  shown  that  a  person  with 
a  cerebellar  abscess  with  focal  sj-mptnms  is  unable  to  locate 
an  object  (patient  blindfolded)  with  the  hand  corresponding 
to  the  ccrelwUar  lesion,  while  he  is  able  to  do  so  with  the 
other  hand.  With  vestibular  nystagmus  both  hands  deviate 
in  the  same  direction,  i.  e.,  in  the  direction  of  the  slow  com- 
ponent of  the  nystagmus. 

Adiadokokinesis,  first  mentioned  by  Babinski,  is  the  ability 
to  execute  rapidly,  successive  volitional  movements.  For 
example,  if  the  patient  is  asked  to  alternately  pronate  and 
supinate  the  forearm  upon  the  arm,  movements  of  the  arm 
corresponding  to  the  cerebellar  lesion  will  be  slower  and  less 
regular,  although  the  muscular  force  is  preserved  and  sensi- 
bility is  intact. 

Sometimes  the  Cheyne-Stokes  respiration,  apathy,  intoler- 
ance of  light,  yawning,  and  rigidity  of  the  muscles  of  the 
neck  and  jaws  are  present. 

ProsBOBis. — Without  operative  treatment  nearly  all  cases 
end  fatally.  Under  operative  treatment  about  ;iO  to  50  per 
cent,  recover. 
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Dench  lias  collected  UK)  cases  of  cerebral  abscess  which 
were  operated;  of  the  IIX)  cases,  52  recovered  and  48  died. 

Treatment.— It  is  usuallj-  best  to  do  the  mastoid  operation, 
converting  the  middle-ear  cavity,  attic,  antrum,  and  mastoid 
cells  (if  need  be)  into  one  large  cavity  which  can  be  freely 

Fig.  78,—^,  eitemai  auditory  meatuar  B.  B'.  Rejd's  bMe-line  runniOB 
[rum  the  luwcr  niarBiu  of  the  orbit  throuflh  the  rentre  nl  Ihe  extertiiil  audi- 
tory meatus;  C,  Ircphine-opening.  threi^uartcra  of  an  inch  in  diameter,  to 

Dieatua:  D.  point  at  which  the  mastoid  antrum  should  be  opened:  E.  E'. 

diameter,  tor  expoHing  BiBnioid  siirns,  the  eoutro-pin  of  the  trephine  being 
placed  at  a  point  one  inch  behind  and  one-quarter  of  un  inch  above  the 
centre  of  the  citornul   bony   meatus;  C,   trephine  oponin a  for  cerebellar 
abscesB.  the  ceiilre-pin  lieinii  placed  two  iuchca  behind  and  one-quarter  ol 
an  inch  below  the  centre  of  ihc  external  bony  meatus. 

inspected  and  explored  for  caries  and  perforation.     If  the 
temporosphenoidal  lobe  is  the  seat  of  the  abscess,  a  perfora- 
tion will  usually  Iw  found  through  the  roof  of  the  attic  or 
antrum.     If  pos.sible.  the  abscess  should   be  searched  for 
through  the  perforation  and  its  contents  drawn  ofl'  with  a 
syringe,  the  needle  of  which  is  at  least  1  nam.  in  diameter. 

1 
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If  it  cannot  be  reached  through  the  point  of  perforation,  the 
skull  should  be  trephined  at  C  in  Fig.  79. 

Through  this  opening  the  needle  should  be  intrtxluced  and 
jwrt  of  the  contents  of  the  cavity  withdrawn,  which  should 
then  be  laid  o\>en  with  a  scalpel,  care  lieing  taken  to  avoid 
cutting  tlie  arteries.  All  sloughs  should  he  carefully  removed 
with  a  spfKin  curette  before  closing  the  wound.  A  strip  of 
sterilized  boric-acid  gauze  should  be  introduced  loosely  into 
the  abscess  cavity  for  drainage.  This  should  be  changed 
daily  until  the  amount  of  discharge  materiallj'  decreases. 

When  the  abscess  is  in  the  rerehplhim,  the  mastoid  operation 
sliould  also  be  iierformed,  and  the  lateral  sinus  examined  and 
freed  from  clots  if  they  are  present.  The  cerebellum  should 
then  be  exposed  by  rcino\'ing  the  bone  around  the  sinus  or  by 
removing  a  button  of  bone  at  the  point  G,  Fig.  79.  The  pus 
should  be  drawn  off  with  a  hypodermic  sjTinge  or  the  cavity 
freely  laid  open  with  a  scalpel.  an<l  a  loose  gauze  dressing 
introduced.  Many  iiiKTiitors  prefer  to  use  a  glass  or  silver 
draiuHge  lube  iiistciid  •>(  liic  jjiiu/t-  wick. 

Paresis  and  Paxalysis  of  the  Auditory  Nerve.— Angio- 
neurotic Type.— The  angioneurotic  type  of  auditory  paralysis 
is  rare,  and  is  cliaracterized  bj"  sudden  pallor  of  the  face, 
which  is  immediately  followed  by  giddiness,  nausea,  tinnitus, 
vertigo,  and  deafness.  After  a  few  moments  the  pallor  and 
ear  symptoms  disappear,  leaving  no  (leafness  or  trace  of  ear 
disease. 

Rheumatic  Paralysis. — Hheumatic  jiaralysis  of  the  auditory 
nerve  i)ccm's  occasionally  in  the  course  of  rheumatism  lu 
other  parts  of  the  body.  There  is  usually  complete  deafness, 
which  gradually  disapiwars. 

Hysterical  Paralysis.^ — Hysterical  paralysis  is  characterized 
by  an  unstable  and  eccentric  nervous  system,  and  deafness 
which  appears  and  disappears  rapidly  without  visible  signs 
of  ear  disease  to  account  for  it. 

Treatment.— This  will  depend  upon  the  duration  of  the 
deafness  and  the  causes  of  the  same.  The  more  acute  the 
case  the  nutre  favorable  is  the  result  of  the  treatment.  Rest 
in  a  quiet  room  and  the  use  of  hot  foot-baths  with  mustard, 
vesicants  over  the  mastoid,  and  saline  purgatives  often  favor 
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a  rapid  recover^'.  Locnl  treatvteni,  as  inflatiun,  etc.,  is  contra- 
indicated  in  most  cases,  especially  when  there  are  no  signs 
of  middle-car  disease. 


THE  INTERNAL  EAR. 


INJUBIES. 

Etidoty-^In juries  to  the  internal  ear  may  occur  from 
direct  tUilence,  as  gunshot  wounds;  and  sharp  instruments, 
etc.,  introduced  accidentally  through  the  external  auditory 
canal.  The  instrument  may  penetrate  the  oval  or  round 
windows  and  allow  the  intralahyrinthinc  fluid  to  escape. 

Injuries  fn>m  iinlircci  rlotcnre  may  result  from  a  blow  upon 
the  skuli,  hj'  whicli  the  petrous  portion  of  the  temporal  bone 
is  fractured;  or  from  a  blow  upon  the  ear,  usually  in  the  pres- 
ence of  a  diseased  Eustachian  tube  in  which  the  air  is  con- 
dvnse<l  in  the  meatus  and  middle  ear  and  dri\'en  upon  the 
oval  and  round  windo«-s.  The  terminal  expansion  uf  the 
auditory  ncr\e  is  thas  injured.  A  loud  cannon  report  may 
also  cause  <-ondvnsation  in  the  middle  car,  and  thus  injure 
the  terminal  auditory  nerve  endings. 

Symptoms. — The  symptoms  of  concussion  of  the  labyrinth 
\'ary  with  the  degree  of  injury,  from  slight  stupefaction  and 
singing  noises  of  a  few  h<iurs'  or  days'  duration,  to  immediate 
antl  marked  deafness  with  loud  subjwtive  noises,  confusion 
of  ideas,  and  giddiness.  ,\fter  a  time  the  subjet^tive  noises 
improve  or  change  to  a  sliril!  metallic  noise,  esi)eciallj'  in  the 
presence  of  cibjective  noises.  The  hearing  often  remains 
unimproved.  Hone  and  air  conduction  is  much  diminished 
or  altogether  wanting,  ac<'iiniing  to  the  imimirment  of  hear- 
ing. The  vibrating  tuning-fork  cm  the  vortex  is  heartl  best 
nn  the  luiinjuretl  si<lc. 

I'niitiire  of  the  base  of  tlic  skull  which  involves  the  internal 
ear  may  result  in  a  (KTmancnt  total  deafness.  It  is  evident 
that  ill  an  injury  of  this  tyj>e  in  which  all  hearing  is  gone 
that  the  tinnitus  would  be  absent  also. 
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Prognosis. — The  prognosis  in  most  cases  of  loncussioii  is 
unfavorable  so  far  as  a  return  of  lieariiig  is  concerned.  Some- 
times there  is  improvement  after  many  weeks  or  months; 
while  in  other  cases  there  maj'  l>e  progressive  increase  in 
the  (leafiie-vs  and  suhjective  noises. 


DISEASES  OF  THE  INTERNAL  EAR. 

Hyperacuteness  of  Hearing. — Synonyms. — Hyperesthesia 
Acniistica ;  Oxyecoia. 

Definition. — This  is  a  rare  condition  in  whieh  there  is  a 
iemjioruTy  Inrreajie  in  the  aeuteness  of  hearing. 

It  may  he  ilvc  fe)  intracranial  irritation,  local  degenera- 
tion, the  irritation  occurring  at  the  onset  of  infectious  fevers, 
meningitis,  hemicrania,  and  trigeminal  neuralgia. 

Paracusis. — This  is  a  condition  of  the  auditory  nerve  or 
ner\'e  endings  which  is  characterized  hy  iierenrtfil  jjerceptioii 
of  the  pitch  of  musical  soimds,  sometimes  amounting  to  five 
tones.  Slight  changes  in  pitch  may  be  due  to  altered  tension 
of  the  sound-conducting  apparatus;  hence  care  should  be 
exercised  to  differentiate  the  two  conditions. 

p&racusis  Loci. — Paracusis  loci  is  the  inability  to  deter- 
mine the  direction  of  the  source  of  sound.  Sound  upem  the 
deaf  side  may  lje  thought  to  come  from  the  opposite  side, 
and  may  prove  a  source  of  danger. 

Paracusis  Diplacusis.— One  ear  having  an  altered  tone  per- 
ception, a  sound  is  recognized  hj'  the  two  ears  as  a  double  tone, 
usually  quite  discordant  in  character.  Both  ears  may  be 
unequally  out  of  tune,  and  thus  give  rise  to  the  phenomenon. 

Paracusis  Willisii. — This  is  a  condition  frequently  wcurring 
in  the  course  of  otosclerosis,  anil  is  characterized  by  aliility 
to  hear  better  in  the  presence  of  objective  noises,  as  in  a 
moving  railway  train  or  on  the  street  cars. 

SubjectiTe  Noises  in  the  Ear;  Tinnitus. — The  following 
quotation  from  Politzer  gives  in  brief  form  the  varying  types 
of  subjective  noises  experienced  as  the  result  of  direct  or 
reflex  irritation  to  the  auditory  nerve; 

"The  subjective  sensations  of  hearing  are  characterized  by 
the  patient  in  difTerent  ways — most  frequently  as  whizzing, 
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roaring,  buzzing,  aeethiiiK,  lussing.  singing,  ringing,  Inuiinting, 
and  whistling  in  the  ear.  The  character  of  the  noises  is 
designated  as  either  higii  iir  low  by  patients  who  are  capable 
of  judging,'' 

EtloIoK7  and  Occuirence. — The  conditions  of  atmosphere 
and  cHmate  which  render  catarrhal  diseases  worse,  increase 
the  noises.  Thej-  arc  usually  worse  at  night  and  in  quiet 
places.  They  may  !«■  intermittent  or  constant.  They  may 
occur  in  persons  of  a  nervous,  irritable  temjierament  without 
accompanyingdeafness.  This  type  usually  continues  through- 
out life. 

Treatment. — The  cause  should  be  determined  and  removed 
or  ameliorated  if  possible,  such  as  existing  external-,  middle-, 
or  internal-ear  disease;  coexisting  naaal  and  nasopharj'ngeal 
diseases;  anemia  or  other  constitutional  disorders. 

There  are  certain  hiral  measures  which  afford  relief  in  a 
considerable  numt)er  of  cases.  The  mfist  succes,sful  arc  infla- 
tion of  the  tjTnpanic  cavity  by  the  Polit^er  meth<Hi;  inflation 
by  catheterization;  and  pneumatic  massage  of  the  external 
auditory  meatus  with  the  Delstanche  masseur  or  the  electric 
pump.  The  injection  of  medicated  oils  into  the  tympanic 
cavity  through  the  catheter  is  also  sometimes  attende<l  by 
relief.  Artificial  perforation  of  the  drum-head  affords  tem- 
porary relief  in  cases  in  which  there  is  great  retraction  of 
the  drum-head  from  closiu^  of  the  Fustachian  tube.  The 
Eustachian  bougie  is  occasionally  of  siTvicp. 

Hyperemia,  Anemia,  and  Hemorrhage  of  the  Labyrinth.— 
Hyperemia.^I Iy|)eremia  is  found  in  acute  purulent  inflam- 
mation of  the  tjTiipanum;  in  the  acute  exanthematuus 
fevers;  in  meningitis;  and  in  diseases  of  the  lungs  and  heart. 
The  administration  of  the  nitrite  of  amyl,  salicylic  acid,  and 
quinine  may  also  cause  it. 

Syviptrmis. — The  sj-mptoms  ore  giddiness,  vertigo,  stagger- 
ing gait,  nystagmus,  tinnitus,  and  a  feeling  of  fulness  in  the 
ears. 

Treiitiiifnt.—'Yhe  treatment  should  l>e  addres.sed  to  the 
cause. 

Anemia. — It  may  occur  in  general  anemia  and  chlorosis, 
after  great  loss  of  blood,  and  in  tuberculosis,    A  rapid  pulse 
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with  tleafness.  vertigo,  naiisea,  vomiting,  ]»ri>noiiiiced 
tinnitus,  and  faintness  sbuuld  excite  suspicion  of  pulmonary 
tuberculosis. 

Prop 'loffiV.— The  pro|:nosis  in  these  oases  should  be 
guarded. 

Hemorrhage. — It  may  orair  from  fracture  of  the  base  of 
tlie  skull;  .severe  concussions  to  the  head  or  the  external  ear; 
necrosis  of  the  petrous  portion  of  the  tem|>oral  bone;  and 
from  atheromatous  clianges  in  the  wall.s  of  the  bloodvessels 
of  the  labjTinth,  The  hyperemia  attending  the  exanthema- 
tou.i  fe\'ers  maj'  also  give  rise  to  slight  hemorrhages. 

Increased  Labyrinthine  Pressure. — Etiology. — Catarrhal 
ami  adhesive  processes  in  the  middle  ear  may  cause  increased 
labyrinthine  pressure  by  adhesive  processes  with  contraction 
of  the  adhesive  bands,  whereby  the  foot  plate  of  the  stapes 
is  held  forcibly  against  the  oval  window.  Adhesive  bands 
and  calcareous  deposits  sometimes  interfere  with  the  expansile 
properties  of  the  membrane  of  the  round  window,  and  may 
thus  iiitTfa.se  the  intralabyrinthine  pressure. 

Symptoms. — The  sjinptoms  are  tinnitus,  giddiness,  deaf- 
ness, unsteufly  or  uncertain  gait,  and  sometimes  nausea  and 
vomiting.  This  condition  is  often  corifoundeil  with  Meniere's 
disease,  in  which  there  is  coniplfte  and  sudden  loss  of  hearing. 

Paresis  and  Paralysis  of  the  Auditory  Nerve. — Origin. — It 
may  be  of  aiiffioiif^urotir,  rheumatir,  or  hysierieal  origin. 

Labyrinthitis. — There  are  various  forms  of  labyrinthitis, 
namely:  acute  or  chronic  suppurative;  acute  or  chronic 
serous.  The  above  forms  may  be  circumscribed  or  diffuse. 
Probably  the  most  serious  form  is  the  acute  diffuse  suppura- 
tive labyrinthitis  which  is  characterized  by  total  deafness  of 
the  affected  ear.  anil  the  various  manifestatioiLs  of  disturbed 
equilibrium. 

Pathology. — The  tal>.\Tinthitia  is  nearl\'  always  secondary 
to  an  infection  of  the  middle  ear.  The  microorganisms 
present  in  the  labyrinth  are  usually  the  same  as  are  respon- 
sible for  the  middle-ear  infection.  In  rare  iiLstances  the  laby- 
rinthitis is  secondarj'  to  the  acute  infectious  disease  such  as 
mumps  and  cerebrospinal  meningitis.  The  various  avenues 
of  infection  from  the  middle  ear  are: 
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(fl)  Fistula  of  the  horizontal  semicirculiir  canal. 

(fc)  The  oval  window. 

(c)  The  round  window. 

{d)  Fistula  of  the  promontory. 

(e)  Fistula  nf  the  cochlea  near  the  Eustaehian  orifice. 

(/)  Fistula  of  the  facial  canal. 

ig)  Through  the  vascular  or  Ijinph  stream. 


■  uppe 


Sjrmptoms. — In  the  acute  forms  of  labjTinthitia  the  symp- 
toms are  imi>aired  hearing  (circumscribed  lab>Tinthitis) 
or  total  deafness  (diffuse  labyrinthitis)  of  the  affected  ear. 
tinnitis,  vertigo,  nausea,  vomiting,  spontaneous  nystagmus, 
loss  of  bone  conduction  and  of  hearing  for  the  tones  of  the 
upper  register. 
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In  the  chronic  forms  of  labjTinthitis  all  sjmptonis  in!i\  hf 
absent  other  than  the  deafness  and  the  chronic  otorrlieu. 

As  the  cochlea  is  concerned  onlj'  with  hearing  and  the 
vestibule  and  semicircular  canals  (static  labyrinth)  function- 
ate only  in  regard  to  equilibrium  it  can  readily  be  seen  that 
the  symptoms  of  a  labyrinthitis  will  vary  according  to  the 
location  and  extent  of  the  lesion. 

In  a  diffuse  suppurative  labyrinthitis  both  functions  are 
lost  for  the  affected  ear.  In  a  circumscribed  labyrintliitis 
nf  the  cochlea  the  symptoms  may  be  those  of  a  nerve  irri- 
tation (tinnitus,  etc.),  rather  than  nerve  destruction  (total 
deafness).  In  a  circumscribed  labyrinthitis  of  the  static 
labyrinth  the  effect  may  be  an  abnormally  stimulating  one 
in  which  case  the  njstagmus  is  directed  to  the  side  of  the 
diseased  labyrinth  (stimulation  disharmony).  If  the  static 
labyrinth  is  totally'  destroyed,  the  effect  is  not  a  stimulating 
one.  but  a  destructive  one  (destructive  dbharmony).  In 
this  case  the  nystagmus  is  directed  to  the  normal  ear. 

Nystagvnis  ma\'  be  defined  as  a  horizontal,  vertical  or 
rotfltorj'  motion  of  the  eyeballs,  consisting  of  two  movements, 
a  slow  movement  in  one  direction  and  a>rapid  return  move- 
ment in  the  opposite  direction.  The  direction  of  the  nystag- 
mus is  indicated  by  the  quick  component. 

Treatment. — Many  cases  recover  without  treatment.  In 
oertain  of  the  diffuse  suppurative  cases  where  all  function  has 
been  lost,  some  form  of  the  labyrinth  operation  is  indicated. 

Syphilis  of  the  Internal  Ear.-— It  usually  occurs  as  a  leriiaiy 
mnniffnUiHon,  There  arc  infiltration  of  the  membranous 
labjTinth,  fixation  of  the  foot  plate  of  the  stapes,  and  con- 
densation of  the  perio-steuin  of  the  vestibule.  It  may  be 
associated  with  a  middle-ear  catarrh,  attended  by  thickening 
of  the  drum-head.  There  is  frequently  a  shortened  bone 
conduction  for  the  middle  forks  in  the  primar>'  or  .secondary 
stage,  even  though  the  air  conduction  be  normal. 

Symptoms. — There  are  sudden  deafness  and  tinnitus,  with 
more  or  less  \ertigo  and  unsteady  gait.  Pain  is  usually 
absent. 

ProguosiB. — The  prognosis  depends  upon  whether  it  is 
congenital  or  acquired,  and  recent  or  of  long  standing.    The 
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congenital  type  is  less  favnrabte,  ami  tlie  nmrc  acute  cases 
are  more  favorable. 

Treatment. — T'otaasium  iodide  internally,  inunctions  of  mer- 
cnry,  and  sjilvarsan  are  of  value  in  recently  acquired  cases. 

Meniere's  Disease.— Symptoms.— Tliis  is  an  extravasation 
of  blood  into  the  lab,\Tintli.  it  is  characterized  by  sudden 
total  deafness,  followed  by  giddiness,  nystagmus,  great 
tinnitus,  vertigo,  staggering  gait,  and  vomiting.  There  may 
be  premonitory-  symptoms,  as  pallor,  cold  perspiration,  etc. 
Bone  conduction  on  the  affected  side  is  very  much  diminished 
or  entirely  absent.  Upon  examination,  the  drum-head 
appears  normal,  unless  it  happens  to  ha\e  been  affected  in 
the  course  of  a  middle-«ar  disease.  The  body  inclines  to  the 
affected  side  in  walking.  The  giddiness  and  staggering  gait 
disappear  slowly.  The  tinnitus  is  usually  quite  persistent 
and  distressing.  The  deafness  rarelj'  improves,  and  if  at  all, 
but  slightly. 

Treatment. — This  seems  to  be  of  little  value.  Rest  and 
quiet,  with  cold  applications  to  the  head  and  calomel  catharsis 
perhaps  exert  a  slight  favorable  influence.  Injections  of 
4  or  5  drops  of  a  2  per  cent,  solution  of  pilocarpin  through  a 
Eustachian  catheter  is  one  of  the  be.st  remeilies,  although  its 
use  is  not  alwajs  unattended  with  danger.  Those  suffering 
with  a  weakened  heart  from  any  cause  will  tolerate  its  use 
badly.  The  remedy  should  be  used  once  daily  for  a  month. 
The  patient  should  remain  in  bed  and  be  placed  upon  a  light 
diet.  Quinine,  potassium  bi-jodide,  potassium  bromide,  and 
the  dilute  hydrobromic  acid  in  l.>-minim  doses,  relieve  the 
giddiness.  If  the  hemorrhage  be  due  to  arteriosclerosis  with 
high  blood-pressure,  the  treatment  should  be  directed  to  the 

"Meniere's  Symptoms." — In  the  course  of  exudative 
middle-ear  catarrh,  chronic  dry  catarrh  with  adhesions  and 
contractions  may  force  the  stai>es  into  the  oval  window  and 
give  rise  to  several  of  the  symptoms  of  Meniere's  disease. 

The  two  conditions  are  distinct  pathologic  entities,  and 
should  not  be  confounded.  "Meniere's  symptoms"  are  not 
attendee!  by  et)mplete  sudden  deafness  and  ear  disease  is  pres- 
ent to  account  for  the  symptoms.    Inflation  of  the  tjTnpanum 
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is  unimlly  fallowed  by  marked  relief  or  the  disappearance  of 
the  deafness  aiul  other  symptoms  of  the  "Meniere  group." 

BoUer-m&kers'  De&fness. — This  is  characterized  by  deaf- 
ness with  impairment  of  bone  conduction.  A  change  of 
•K-ciipation  is  si)metime5  followed  by  improvement. 

Senile  Deafness. — There  is  nerve  deafness  with  impaired 
bone  and  air  cjiiduction.  and  le.sscned  ability  to  hear  the 
high  notes  of  Galton's  whistle  or  of  the  Kiinig  rods.  The 
deafness  may  also  be  due  to  thickening  or  atrophy  of 
the  drnm-head.  and  to  collapse  of  the  cartilaginous  meatus. 

Deaf-mutism.—Definitirai.— Absence  of  the  power  of  speech 
on  account  of  congenital  or  acquired  deafness  is  called 
deaf-mutism.  If  it  is  acquired,  it  occurs  in  the  earlj' years  of 
infamy  and  childhood.  If  the  child  is  learning  to  talk,  it  may 
or  may  not  retain  the  known  words. 

Etiology.— Congenital  deafness  may  be  the  result  of 
arrested  or  imperfect  development  of  the  temporal  bone. 
Acquired  deafness  in  infants  is  usually  the  result  of  the 
exanthematous  fevers,  meningitis,  cerebrospinal  meningitis, 
injuries,  and  syphilis. 

Examination. — It  is  difficult  to  examine  deaf-mutes  on 
account  of  their  age  and  lack  of  training.  To  test  the  hearing, 
the  physician  should  stand  where  he  cannot  be  seen  by  the 
child,  and  clap  his  hands  loudly,  ring  a  bell  or  gong,  or  blow 
a  loud  whistle.  If  the  child  hears,  he  will  turn  toward  the 
noise  or  manifest  by  the  expression  of  the  face  that  he  hears 
the  sound.  By  placing  the  higher  timing-forks  upon  the 
vertex,  the  author  has  in  some  cases  noted  a  pleased  smile 
come  upon  the  face;  while  the  lower  (128  v.)  ones  caused  a 
displeased  look.  Patient  and  continued  effort  will  usually 
enable  the  physician  to  determine  the  state  of  the  acoustic 
nerve.     In  i<liots  it  is  imptissible  to  fix  the  attention. 

The  graphophone  with  the  car-tubes  may  be  used  for 
testing  mutes. 

Prognosis. — I'nless  the  power  of  speech  is  well  developed 
when  deafness  occurs,  the  child  is  likely  to  lose  his  speech. 
If  deafness  occurs  after  the  seventh  j'ear,  the  child  generally 
retains  the  faculty  of  speech.  More  particularly',  the  prog- 
nosis depends  upt>n  the  age  of  the  child,  whether  the  deafness 
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is  congenital  or  acquired,  and  upon  the  specific  cause  or  causes 
of  the  condition.  Acquired  cases  are  occasionally  benefited 
by  treatment,  while  the  congenital  type  is  rarely  improved. 
The  more  recent  the  deafness,  the  more  favorable  the 
prognosis. 

If  the  child  is  intelligent,  and  is  sj-mpathetically,  intelli- 
gently, and  systematically  managed,  there  is  a  possibility  of 
teaching  it  many  useful  things,  and  of  giving  it  a  trained  and 
cultured  mind.  The  case  of  Helen  Keller  is  a  remarkable 
instance  illustrative  of  this  point.  The  child  was  not  only  a 
deaf-mute,  but  was  blind  also. 

Treatment. — This  should  ha^■e  a  twofold  purpose,  namely: 
(a)  the  removal  of  the  cause  and  improvement  of  the  deafness; 
and  {b)  the  education  of  the  child. 

All  catarrhal,  adhesive,  and  other  middle-ear  diseases  should 
be  most  carefully  treated,  and  the  nasopharynx  should  also  be 
freed  from  disease  and  the  presence  of  growths  and  thick- 
enings. Improvement  in  the  faculties  of  speech  and  hearing 
does  not  always  occur,  but  there  may  be  an  improvement 
in  the  ner\'ous  symptoms  and  the  power  to  fix  the  attention. 

It  may  be  impossible  to  impn>ve  the  hearing,  while  it  is 
quite  possible  to  improve  the  receptive  powers  of  the  mind. 
This  phase  of  the  subjert  is  too  often  overlooked  in  the  treat- 
ment of  such  cases.  No  pains  should  be  spared  to  afford  the 
much  handicapped  child  e\'ery  possible  chance  for  mental 
culture  and  training.  Sch«H»Is  and  homes  are  now  provided 
for  the  training  and  treatment  of  such  cases,  and  there  is  a 
much  more  hopeful  prognosis  for  them  in  consequence. 

Deaf-mutes  and  the  hard-of-hearing  should  be  taught 
lip  reading,  as  the  abilit.^-  to  understand  conversation  from 
the  movements  of  the  lips  does  much  to  make  life  more 
enjoyable  for  the  deaf. 

GAB  DISEASE  AS  AFFECTINO  LONOEVITT. 

The  casualties  attending  ear  disease  may  be  studied  under 
two  captions,  namely:  (o)  accidental  death  on  account  of 
deafness,  dizziness,  and  tinnitus;  and  (6)  death  due  to  the 
pathologic  processes  attending  the  disea.-'es. 
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Accidental  death  may  result  from  (a)  deafrtess,  as  the  one 
thus  affected  cannot  hear  the  approach  of  railway  trains, 
street  cars,  and  other  moving  objects,  Manj'  deaths  occur 
annually  on  this  account;  heiife  marked  deafness  is  con- 
sidered a  bar  to  the  issuance  of  life  insurance.  One  affected 
by  (b)  tinnitva  niay  confound  the  subjective  noises  in  his 
head  with  those  of  an  approaching  railway  train  or  other 
moving  objects,  and  thus  subject  himself  to  considerable 
risk  of  death  from  traumatism,  (e)  Dizziness,  or  aural 
tertigi),  may  lead  to  accidental  death  by  CHtnfusing  the  mental 
faculties,  or  b\'  causing  prostration  of  the  patient  at  a  time 
or  place  which  places  his  life  in  jeopardj'. 

As  most  ear  diseases  are  attended  by  one  or  more  of  the 
foregoing  phenomena,  their  importance  in  estimating  life 
expectancy  becomes  \ery  great.  Mild  deafness  and  tinnitus 
should  not.  however,  be  regarded  as  sufficient  grounds  for 
the  rejection  of  an  applicant,  unless  the  history  of  the  case 
shows  rapid  progress  of  the  disease.  Stricture  or  other 
stenosis  of  the  Eustachian  tube,  dry  and  adhesive  catarrhs 
of  the  middle  ear,  chronic  and  acute  suppurative  inflamma- 
tions, i>erforation  of  tlic  drum-head,  and  cholesteatoma,  etc., 
are  attended  by  all  these  phenomena,  and  should  receive 
most  careful  consideration  In  estimating  the  life  expectancy. 
InSammation  of  the  auricle  and  external  auditory  meatus, 
eczema,  and  inspissated  cerumen  cause  temporary  slight 
deafness  and  tinnitus,  and  have  little  significance  in  this 
connection  except  as  the  eczema  or  inflammation  may 
point  to  more  serious  involvement  of  the  tjTnpanic  and 
mastoid  cavities.  Ankylosis  and  adhesions  of  the  foot 
plate  of  the  stape.s  cause  deafness  and  pronounced  tinnitus. 
Inflammation  and  degenerative  changes  of  the  membranous 
labyrinth  alsti  cause  marked  aural  disturbances,  and  may 
therefore  lead  to  death  from  accidental  causes.  It  may  be 
said,  in  a  general  waj'.  that  diseases  of  the  labjTinth  are 
attended  by  more  pronoimced  disturbance  of  the  auditory 
functions  than  disease  of  the  middle  ear.  and  their  presence 
should  be  regarded  as  more  ^ave  on  that  account. 

One  year  of  freedom  from  the  disease  after  treatment  or 


jyGoogIc  ^M 


286  THE  EAR 

operation  should  entitle  the  applicant  to  another  chance  to 
pass  the  examination  for  life  insurance. 

Diseases  of  the  Ear  vhich  May  Aflect  Longevi^.— The 
following  classification  is  arbitrary,  and  should  be  rc^rded 
as  suggestive  rather  than  final.  The  first  class  will  include 
those  diseases  which  should  not  bar  the  applicant  from 
receiving  the  benefits  of  life  insurance;  the  second  class 
includes  those  diseases  which  render  the  applicant  a  doubtful 
risk;  and  the  third  class,  those  diseases  which  render  him 
an  unsafe  risk. 

Diseases  which  Shmild  Not  Bar  the  Applicant  from  Life 
Insurance. 

1.  Malf()rmation.s  of  the  auricle.  2.  Benign  tumors  of  the 
auricle,  -i.  Kczema.  4.  Furuncles.  5.  Cerumen.  6.  Oto- 
mycosis of  meatus  and  membrana  tympani.  7.  Low  perfo- 
rations of  the  drum-head.  8.  Calcareous  deposits  in  the 
drum-head.  9.  Mild  non-progressive  chronic  otitis  media. 
10.  Mild  deafness  fn>m  tubal  catarrh.  11.  Anemia  of  the 
labyrintli,  as  a  local  expression  of  a  mild  general  anemia. 
12.  Hysterical  deafness.    V.i.  Diplacusis. 

Diseases  u-kich  Render  the  Applicant  a  Donbtftd  Risk. 

1.  Uapidly  increasing  deafness  from  any  cause.  2.  Pro- 
nounced stenosis  of  the  Eustachian  tube,  3.  Simple  hyperemia 
of  the  labyrinth  if  it  is  due  to  pulmonary,  renal,  or  cardiac 
lesion,  is  grave,  and  should  relegate  the  applicant  to  the  third 
class.  4.  Perforation  of  the  membrana  fiaccida  (as  it  is  a 
sign  uf  attic,  and  possibly  of  antral  and  mastoid  disease). 

Diseases  which  Render  the  Applicant  an  Unsafe  Risk. 

1,  Auricular  ery.sipelas.  2.  Gangrene  and  phlegmon  of  the 
meatus  and  auricle,  '.i.  Perforation  of  the  membrana  fiaccida 
attenilcd  hy  a  foul-smelling,  dirty  tlisi'hnrge.  4.  Abscess 
beneath  the  mastoid  [jeriosteum.  5.  Inflammation  and  bulg- 
ing of  the  iK)stsui)erior  wall  of  the  meatus.    6.  Chronic  pei^ 
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forationin  the  postsuperior  quadrant  of  the  drum-head.  7. 
Cholesteatoma.  8.  Recurrent  pains  over  the  mastoid  with 
chronic  pus  discharge  from  the  meatus.  9.  Aural  polypi  and 
granulations.  10.  High  perforation  of  the  drum-head.  11. 
Pin-hole  perforations  at  the  margin  of  the  drum-head  (signifi- 
cant of  tubercular  disease).  12.  Necrosis  of  the  ossicles.  13. 
Chronic  suppuration  with  destructiim  of  the  entire  drum- 
head, the  remnants  of  the  ossicles  being  buried  in  a  mass  of 
granulation  tissue  in  the  floor  of  the  attic.  14.  Malignant 
disease.  15.  Tubercular  disease  of  the  tjinpanum.  16. 
Stenosis  of  the  external  meatus  following  chronic  discharge 
or  the  mastoid  operation.  17.  Ankylosis  of  the  foot  plate 
of  the  stapes.  IS.  Anemia  of  the  labyrinth  due  to  tuber- 
culosis. 19.  Meniere's  disease  (much  more  grave).  21).  All 
inflammations  of  the  labjTintli  either  from  extension  from  the 
middle  ear  or  from  syphilitic,  tubercular,  or  exanthematous 
infections.     21.  Malignant  neoplasms. 
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THE  EXTERNAL  NOSE. 

ANATOIIIT  AND  PHTSIOLOaT  OF  THE  NOSE. 

The  supporting  framewurk  of  the  external  nose  is  formed 
by  the  two  iiasiil  bones,  the  frontal  processes  (processus 
frontalis  maxillie)  of  the  maxillary  bones,  the  cartilagiDous 
and  the  anterior  edge  of  the  cartilaginous  septum.  The 
cartilages  (Fig.  81)  of  the  nose  consist,  on  each  side,  of  an 
upper  plate,  known  as  the  lateral  nasal  cartilage,  a  lower 
plate,  known  as  the  greater  alar  cartilage,  and  one  or  more 
sesamoid  cartilages  plai'cd  between  the  two  larger  cartilages. 
The  median  portion  {crux  mediale)  of  the  greater  alar 
cartilage  extends  along  the  free  edge  of  the  anterior  inferior 
portion  of  the  cartilaginous  septum,  dividing  the  nasal 
orifices.  The  cartilage.s  are  closely  attached  to  each  other 
and  to  the  nasal  bones  by  strong  connective-tissue  fibers. 

The  alar  muscles  consist  of  two  sets,  the  dilaters  compris- 
ing the  dilatator  naris  anterior  and  posterior,  the  pyr&midalis 
nasi  and  tlie  levator  labii  superioiis  alffique  nasi,  and  the 
tdiistrirtors  ctjinpri^iti^;  the  compressor  nasi,  the  compressor 
nariuro  minor,  and  the  depressor  alse  nasi. 

The  Nasal  Fosssb.— The  Nasal  Septum. -The  septum 
tiivides  the  nose  into  two  cavities  or  chambers,  the  right  and 
the  left.  The  septum  (Fig.  82)  is  formed  superiorly  by  the 
perpendicular  plate  of  the  ethmoid,  anteriorly  by  the  septal 
(triangular)  cartilage,  -lacobson's  cartilage  and  the  mem- 
branous portion  of  the  septum  separating  the  right  and  left 
vestibules  of  the  nose,  and  inferiorly  and  posteriorly  by  the 
vomer,  the  maxillary  crest,  the  palatine  crest,  and  the 
sphenoidal  crest. 
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The  Floor.— The  floor  of  the  nose  is  formed  bj-  the  palatal 
process  of  the  superior  maxillarj'  and  the  palatal  process  of 
the  palate  bones. 

The  Roof. — The  roof  from  before  backward  is  composed 
of  the  nasal  bone,  the  nasal  process  of  the  frontal,  tlie  body 
of  the  ethmoid,  and  the  body  of  the  sphenoid.    The  lamina 


Septal  carlilsye 


V. 


cribrosa  or  the  cribriform  plate  of  the  ethmoid  which  forms 
the  major  portion  of  the  roof  of  the  nose  transmits  the 
filaments  of  the  olfactorj-  ner\e  as  it  descends  from  the 
under  surface  of  the  olfacton.'  b'llb  to  its  difttribution  in  the 
mucous  membrane  covering  the  upper  portion  of  the  superior 
turhinai  and  a  corresponding  portion  of  the  septum. 
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The  EiU'nial  Wall. — The  outer  wall  of  the  nose  is  formed 
by  the  nasal  process  nnd  internal  siirfaee  of  the  superior 
nia.\illa,  the  palate,  laerimal,  and  sphenoid  bones  and  orbital 
plate  of  the  ethmoid. 

The  nasal  fossa  is  divided  into  three  meati  by  the  three 
turbinates,  the  space  situated  between  the  inferior  turbinate 
and  the  floor  is  railed  the  inferior  meatus,  the  space  between 
the  superior  turbinate  and  the  inferior  turbinate  is  known 
as  the  middle  meatus  and  above  the  middle    turbinate  Is 

■Ihwt/nf  siffus 

Fc/pf/tdieahrp/aleof/Ar  f/imgid 


-.Spieireii/  siuus 


septum 
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Flu,  82,^The  uaniil  aeptiim  drniidfd  o(  its  nipmbranea. 

the  superior  meatus.  (Jeeasionally  a  fourth  turbinate 
(supreme  turbinate)  is  obser\ed.  The  superior  and  supreme 
turbinates  originate  from  the  lateral  mass  of  the  ethmoid. 
The  miildle  and  inferitir  turbinates  are  attached  to  the 
superior  maxilla  and  to  the  palate. 

The  superior  meatus  or  ethmoidal  fissure  is  a  narrow  slit- 
like  space  situated  between  the  septum  and  the  lateral  mass 
of  the  ethmoid.  The  posterior  f;roup  of  ethmoid  cells  drain 
by  one  or  more  orifices  of  variable  size  into  the  central 
portion  of  the  meatu-s.     Above  and  behind   the  superior 
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turbinate  and  in  front  of  the  body  of  the  sphenoid  is  the 
spheno-ethraoidal  recess,  into  which  opens  the  sphenoid 
sinus.  The  middle  meatus,  a  much  more  roomy  space  than 
the  superior  meatus,  contains  the  orifices  of  the  frontal  and 
maxi!lar>'  sinuses  and  of  the  anterior  group  of  ethmoid  cells. 
Hidden  by  the  anterior  half  of  the  overhanging  middle 
turbinate  and  situated  on  t)ie  external  wall  is  a  deep  cres- 
centric  groove,  the  infiinditmlum.  The  crescentic  opening 
or  fissure  leading  from  the  middle  meatus  into  the  infundib- 
ulum  is  called  the  hiatus  nemiivnaris.  The  inferior  and 
median  wall  of  the  infundibulum  forms  a  shelf-Hke  ledge 
known  as  the  yncinate  process.  Above  the  infundibulum  is  a 
hemispherical  prominence,  the  bulla  eihmoidalis. 

The  orifices  of  the  frontal  sinus,  maxillary  antrum  and 
anterior  ethmoid  cells  usuallj-  drain  into  the  infundibulum. 
The  frontal  sinus  and  anterior  ethmoidal  cells  usually  drain 
into  the  anterior  upper  portion,  and  the  maxillary  sinus  drains 
posteriorly  to  the  frontal  sinus.  However,  certain  ethmoidal 
cells  have  openings  located  above  the  bulla  ethmoidaiis,  and 
the  frontonasal  duct  sometimes  has  an  independent  orifice 
jintcrinriy  to  the  infundibulum. 

The  inferior  meatus,  the  largest  of  the  three,  contains  the 
orifice  of  the  nasolacrimal  duct  located  on  the  lateral  wall 
from  3  to  3.5  cm.  behind  the  posterior  margin  of  the  nostril. 

The  posterior  nares  or  chaaiiw  through  which  the  nasal 
fossff  and  the  nasopharjnx  communicate  are  oval-shaped 
apertures  located  one  on  each  aide  of  the  nasal  septum. 
Each  opening  is  formed  inferiorly  by  the  horizontal  plate  of 
the  palate  bone,  internally  by  the  vomer.  su[>eriorly  by  the 
viiniiial  process  of  tlic  spliermid  jnid  the  ala  of  the  vomer, 
iiiid  externally  by  the  j>ten>;oid  phite  of  the  sphenoid. 

The  Accessory  Sinuses  of  the  Nose. — The  nasal  sinuses 
are  eight  in  numlwr.  four  on  each  side  of  the  nose;  the  right 
and  left  frontal  sinuses,  the  right  and  left  ethmoids  (anterior 
and  posterior),  the  right  and  left  maxillary  sinuses  (antra  of 
Highmore),  and  the  right  and  left  sphenoid  sinuses.  The 
sinu.ses  are  lined  with  the  nasal  mucous  membrane,  all  are 
filled  with  air  and  all  communicate  with  a  nasal  fossa  through 
their  various  ostia. 
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The  Frontal  Sinus.— The  frontal  sinus  varies  greatly  in 
size  and  form  and  in  many  instances  the  sinus  differs  in 
extent  and  shape  from  its  fellow.  One  sinus  appearing  to 
develop  at  the  expense  of  the  other,  occasionally  the  sinus 
is  entirely  wanting.  The  sinus  is  not  present  at  birth,  first 
appearing  about  the  seventh  year  and  attaining  its  full 
.size  after  pubertj'.  Bony  septa  may  partially  subdivide 
the  sinus  into  one  or  more  compartments.  It  communicates 
with  the  middle  meatus  of  the  nose  by  means  of  the  fronto- 
nasal duct,  which  passes  downward  and  backward  and  opens 
into  or  near  the  upper  portion  of  the  infundihulura. 

The  Ethmoid  Cells. — The  ethmoid  cells  are  a  series  of 
pneumatic  cells  of  variable  size  and  number  situated  in  the 
upper  part  of  the  nose  between  the  orbit  and  the  outer  wall 
of  the  nasal  fossa.  Two  groups  of  cells  may  be  difTerentiated ; 
an  anterior  gntup,  which  drain  into  tJie  middle  meatus  and  a 
posterior  group  which  drain  into  the  superior  meatus.  Fre- 
quently one  or  more  ethmoid  cells  are  found  in  the  middle 
turbinate  (concha  bullosa).  The  bulla  ethmoidalis  is  formed 
by  ethmoid  cells  usually  of  the  anterior  group.  Frequently 
a  large  ethmoid  cell  projects  into  the  frontal  sinus,  producing 
what  is  known  as  a  bulla  frontalis. 

The  Maxillary  Sinus. — The  maxillary  sinus  or  the  antrum 
of  Highmore,  the  largest  of  the  na.sal  accessory  sinuses,  is  an 
irregularly  shaped  pyramid  with  its  ba.se  presenting  to  the 
nasal  fossa  ami  its  apex  lying  in  the  zygomatic  process  of  the 
maxilla. 

The  median  wall  or  base  of  the  antrum  i.s  formed  by  the 
vertical  plate  of  the  palate  bone,  the  uncinate  process  of  the 
ethmoid,  the  maxillary  process  of  the  inferior  turbinate  and 
a  small  portion  of  the  lacrimal  bone.  The  upper  wall 
separates  the  cavity  from  the  orbit.  The  posterior  inferior 
wall  or  floor  is  normally  the  thickest  and  is  formed  by  the 
alveolar  portion  uf  the  superior  tna.\illa  and  by  the  outer 
part  of  the  hard  palate.  The  anterior  wall  corresponds  with 
the  canine  fossa. 

The  antrum  communicates  with  the  jnfundibulum  of  the 
middle  meatus  by  means  of  a  small  opening,  the  o.^tium 
maxillare,  located  in  the  upper  and  anterior  part  of  the  median 
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wall  or  base.  In  a  small  i>ereentaKe  {10  per  cent.)  of  cases 
an  inMitional  upriiin};  (osteuni  aceeasorium)  is  present,  lying 
po-stiTiiirlv'  to  till.'  miijiir  opening. 

The  Sphenoidal  Sinus. — The  sphenoidal  siaU3  situated 
within  the  lKttl,\'  of  the  sphenoid  bone,  is  variable  in  size  and 
often  in  shaije.  It  is  separated  from  its  fellow  by  a  thin 
bony  partition  or  septum  which  frequently  deviates  to  one 
side  or  the  other,  producing  one  large  and  one  small  cavity. 
Each  sphenoidal  sinus  communicates  with  the  superior 
meatus  of  the  nose  by  uieans  of  a  small  aperture  which 
empties  into  the  spheno-ethraoidal  recess. 

The  superior  wall  of  the  sinus  lies  in  relation  to  the  crania! 
cavity.  Sluder  hes  called  attention  to  the  close  relation  of 
the  sphenoidal  sinus  to  the  third,  fourth,  fifth,  sixth  and 
vidian  nerves.  The  sphenoidal  sinus  is  not  apparent  until 
the  seventh  year. 

The  Xasal  Mucous  Membrane. — The  nasal  fossa  and  the 
sinuses  are  lined  by  mucous  membrane  of  the  columnar  type, 
continuous  with  that  of  the  nasopharynx.  The  membrane 
is  divided  into  two  regions,  the  olfactory  and  the  respi- 
ratory. 

The  Olfactory  Region, ^The  olfactory  region  is  limited  to 
the  area  occupied  by  the  middle  and  superior  turbinate  and 
the  corresponding  part  of  the  septum.  The  epithelium  is 
non-ciliated  columnar,  consisting  of  two  chief  types  of  cells, 
the  supporting  and  the  olfactory.  Numerous  serous  glands 
of  a  simple  tubular  character  are  present.  They  are  known 
as  the  glanils  of  Bowman. 

The  Respiratory  Region. ^The  respiratory  region  embraces 
the  remaining  portion  of  the  nasal  mucous  membrane. 
Portions  of  this  mucosa  is  thick  and  verj'  vascular,  as  over 
the  inferior  turbinate,  where  ca\'ernous  tissue  is  present. 
The  mucous  membrane  is  verj-  adherent  to  the  underlying 
periosteum  or  perichondrium. 

The  mucous  membrane  has  a  stratified  ciliated  columnar 
epithelium  with  numerous  mucous-containing  goblet  cells. 
The  mo\"ement  of  the  cilia  is  toward  the  posterior  nares. 
The  glands  of  the  mucous  membrane  are  very  numerous, 
tubo-alveolar  in  form  and  largely  mixed  mucous  in  type. 
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Erectile  Tisane. — Beneath  the  surface  of  the  mucous 
membrane  covering  the  lower  and  middle  turbinated 
bones  are  large  plexuses  of  bloodvessels.  Zuckerkandl 
describes  tlie  mucous  membrane  covering  the  turbinated 
bodies  as  consisting  of  connective  tissue,  the  outer  layer 
covered  with  flat  epithelium,  the  deep  layer  forming  the 
periosteum  of  the  turbinated  bones.  Between  them  are 
lymph  tissue,  possibly  l^mph  glands,  and  an  occasional  tubu- 
lar mucous  gland.  Within  the  lymphoid  tissue  there  are 
abundant  venous  plexuses  which  he  calls  "swell  bodies." 
About  the  plexuses  are  unstriped  muscular  fibers  in  abun- 
dance. 

The  arterial  supply  of  the  nasal  cavities  is  from  the  spheno- 
palatine and  descending  palatine  branches  of  the  internal 
maxillarj'  artery,  and  from  the  ethmoidal  branches  of  the 
ophthalmic  artery.  The  capillaries  are  divided  into  three 
sets,  viz. :  (a)  those  going  to  the  periosteum ;  (6)  those  going 
to  the  glands;  and  (r)  those  going  to  the  surface  of  the  mem- 
brane. 

Those  distributed  to  the  surface  form  roots  which  empty 
into  the  veins,  together  with  the  superficial  gland  capillaries. 
The  deep  gland  capillaries  and  those  of  the  periosteum  empty 
into  the  veins,  forming  the  so-called  "swell  bodies";  and  the 
blood  is  then  conve\'ed  hy  venous  channels  in  the  periosteal 
surface  of  the  membrane. 

The  Function  of  the  Nasal  Mucous  Membrane.— Its 
chief  functions  are  to  humiciify.  temper,  and  filter  the  air. 
The  erectile  tissue  is  controlled  hy  the  vasomotor  nervous 
system  in  such  a  way  that  the  inhalation  of  cold,  dry  air 
causes  an  engorgement  of  the  venous  plexuses.  In  a  normal 
nase  the  engorgement  is  not  suflicient  to  cause  nasal  stenosis, 
but  just  enough  to  favor  a  more  rapid  transudation  of  serum, 
and  an  additional  elimination  of  heat  sufficient  to  raise  the 
temperature  of  the  inspired  air  to  within  one  or  two  degrees 
of  the  body  heat.  During  the  respiration  of  moist,  warm  air, 
the  "swell  bixlies"  (■ontra<-t  and  throw  out  less  heat  and 
moisture.  OnIinaril>'  from  fifteen  to  twenty  ounces  of  serum 
are  thrown  out  in  twenty-four  hours.  This  is  absorbed  by 
the  warm  and  expanded  air  and  carried  to  the  lower  nir  tract, 
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where  it  is  needed  for  physiologic  purposes.  The  trachea 
and  bronchial  tubes  are  supplied  with  but  few  glands,  and 
are  dependent  upon  the  moisture  thrown  out  in  the  nose. 

Certain  morbid  conditions  interfere  with  the  fidl  ixtrform- 
ance  of  these  functions,  and  lead  to  a  train  of  symptoms 
more  or  less  common  in  catarrhal  conditions  of  the  larynx, 
trachea,  and  bronchial  tubes. 

Mucus  Secretion. — The  production  of  mucus  by  a  normal 
membrane  is  carried  on  by  the  epithelial  cells  lining  the 
mucous  glands,  and  the  t^uperficial  cells  covering  the  mem- 
brane. The  epithelial  cells  of  the  mucous  glands  secrete 
most  of  the  mucus,  but  here  and  there  on  the  surface  of  the 
mucous  membrane  there  are  goblet  epithelial  cells  which  also 
pour  out  mucus.  The  mucus  is  maije  at  the  expense  of  the 
protoplasm  of  the  cell  body,  the  process  of  production  being 
somewhat  as  follows:  the  cells  swell,  the  centres  become 
transparent,  and  the  protoplasm  granules  are  reduced  to 
small  strings  or  particles.  The  mucus  thus  formed  is  dis- 
charged and  the  cell  body  left  intact;  or  the  entire  cell  may 
disintegrate  and  be  thrown  off  with  the  mucus. 

Mucus  formation  is  a  degenerative  pnxress  whether  it 
occurs  under  normal  or  pathologic  conditions.  Hence,  in 
catarrhal  inflammation  of  the  nasal  mucous  membrane  it  is 
producefi  in  nearly  the  same  manner  as  that  just  described. 
Normally  it  appears  as  a  thin  viscid  fluid,  while  that  occurring 
in  the  course  of  catarrhal  inflammation  is  oftentimes  thick 
and  tenacious.  The  difference  is  due  to  the  diminished 
amount  of  serous  transudation  in  inflammatory  diseases  of  the 
membrane.  The  so-called  normal  mucous  secretion  is,  in 
reality,  a  mixture  of  .serum  and  muciis,  and  the  amount  of 
the  two  is  greater  than  that  found  in  diseased  conditions, 
although  the  contrary  seems  to  be  true.  In  catarrhal  inflam- 
mation the  secretion  is  thicker  and  is  not  so  readily  absorbed 
by  the  inspired  current  of  air.  It  must  therefore  be  ex- 
pectorated or  blown  upon  a  handkerchief.  Patients  often 
complain  of  an  increased  nasal  discharge,  and  that  there 
was  a  time  when  they  did  not  nee<l  to  use  a  handkerchief  ao 
frequently.  The  explanation  lies  in  the  fact  that  the  solid 
elements  of  the  mucus  are  increasec]  while  the  serous  element 
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is  mucli  diminished;  mucoid  degeQerution  of  the  epithelial 
cells  is  an  increased  factor,  while  serous  transudation  is  a 
diminished  factor. 

The  Nose  as  a  Filter, — The  interior  of  the  nose  is  so  con- 
stnictetl  that  the  hispired  current  of  air  passes  over  a  large 
raoiat  surface  of  mucous  membrane.  The  dust  and  other 
foreign  particles  in  the  inspired  air  are  deposited  and  dis- 
charged into  the  nasopharynx  or  through  the  anterior  nares. 
The  lower  respiratory  tract  is  thus  protected  from  irritation 
which  the  dust-laden  air  would  otherwise  produce.  The  germs 
gaining  entrance  on  the  nasal  mucous  membrane  are  fre- 
quently rendered  non-pathogenic  by  the  bactericidal  prop- 
erties of  the  nasal  secretion. 


EXAMINATION  OF  THE  NOSE. 

niumination  of  the  Upper  Respiratory  Tract. — The  same  sort 
of  li^ht  may  Ite  used  as  descriljed  under  Examination  of 
the  Ear.  The  month  may  be  examined  without  artificial 
illumination  or  the  aiii  of  reflected  light. 


Fio,  S5. — Pynchon's  nnsid  speri 


■  right 


Instruments. — The  instniments  needed  for  this  purpose  are 
a  head  mirror,  a  na-sal  speculum,  a  probe,  and  poatrhinoscnpic 
mirrors  ranging  in  size  from  No.  00  to  No.  2. 

To  examine  the  inferior  turbinal  and  inferior  meatus,  the 
patient  should  be  directed  to  hold  the  head  in  the  usual  hori- 
zontal position,  and  not  to  throw  it  backward,  as  they  in- 
stinctively do.  The  usual  idea  is  that  the  interior  of  the  nose 
runs  upward  and  slightly  backward.  The  floor  of  the  nose 
runs  directly  backward  when  the  head  is  in  the  normal  up- 
right position.    The  tip  of  the  nose  should  be  lifted  upward 
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witli  the  introduced  bpemliini  so  as  to  clear  the  Mew  of  the 
interior.  With  the  aid  of  the  refletted  light  the  interior 
turbisal  ahould  be  examitied  for  turget.c-enee  h\  pertniphy, 
exiTesceiiees,  collapse  atroph\  crusts  aiitl  sMiethiu?  If  the 
body  is  swollen  and  pits  fneh  upon  pressure   it  ls  tiir^'escent 


nsBopharyngeBl  speculum. 


and  not  hj-pertrophic.  If  it  is  enlarged  and  does  not  pit  upon 
pressure,  it  is  either  hj^pertrophie  or  the  seat  nf  some  neo- 
plasm. In  hypertrophy  the  contour  of  the  turWnal  is  nodular, 
while  in  turgeacence  it  is  rounded  or  globular. 

The  septum  should  be  examined  for  spurs,  ridge-s,  exostoses, 
enchondroses,  deflections,  ulcers,  perforations,  mucous  hyper- 
trophies,  crusts,  and  other  morbid   conditions. 


•t  of  larynRPE 


The  middle  turbinal  and  middle  meatus  may  be  examiofd 
by  directing  the  patient  to  throw  the  head  slightly  backward 
and  proceeding  as  described  for  the  examination  of  the 
inferior  turhinal.  Crusts,  pus,  clefts,  polypi,  necrotic  areas, 
and  enlargement  from  h.'vperplasia  should  be  sought  for. 
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The  superior  turbinal  and  meatus  cannot  be  .seen  except  in 
very  rare  cases  in  which  the  middle  turbinate  is  absent  or 
atrophic.  To  examine  such  eases  the  head  should  be  thrown 
still  farther  backward. 

The  poatrhinoscopic  view  of  the  nose  is  much  more  difficult 
to  obtain;  indeed,  in  many  cases  it  is  well-nigh  impossible. 
The  palatine  muscles  are  not  habituated  to  voluntary  control, 
and  the  thought  that  something  is  being  thrust  into  the  throat 
excites  spasmodic  contraction  of  the  muscles. 


The  tongue  should  be  held  down  with  a  tongue-depressor 
and  a  small  mirror  intriKluced  through  the  mouth.  The 
mirror  shoidd  be  introduced  on  one  side  of  the  uvula,  as 
contact  with  the  latter  excites  muscular  spasm.  By  slightly 
raising,  lowering,  and  rotating  the  handle  of  the  mirror,  all 
parts  of  the  vault  of  the  nasopharj'nx  and  posterior  ehoante 
are  brought  into  view.  If  the  soft  palate  is  drawn  upward 
and  backward  against  the  wall  of  the  pharynx,  the  patient 
should   be   told    to  think  of  breathing  through   the  nose. 
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Rejjeaf  ed  iittempts  may  Iw  required  to  accomplish  a  cnmplete 
examination.  The  condition  of  the  vault,  mouths  of  the 
Eustachian  tubes,  posterior  ends  of  the  middle  and  inferior 
turbinals,  and  tlie  posterior  end   of  the  septum  should  be 

noted  (Fig.  88). 


Examination  of  the  Base  of  the  Tongue. — The  tongue  should 
Ik-  held  as  for  the  laryngosntpic  examination  and  the  laryn- 
geal mirror  lieli!  us  for  posterior  rhinoscopy,  exc-ept  that  the 
surface  of  the  mirror  should  \w  directed  downwanl.  The  root 
of  the  tongue  is  normally  tra\'ersed  by  veins  and  compara- 
tively loose  folds  of  mucous  membnine.    In  certain  diseased 
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conditions  both  tissues  may  be  enlarged.  There  is  Ijinphoid 
tissue  here  as  in  the  vault  of  the  pharynx,  and  this  may  he  the 
seat  of  hjT>ertrophy,  although  it  most  of  ten  oecurs  in  adidts 
contrarj'  to  the  rule  of  l.^-mphatic  hypertrophy  in  children. 
The  larjnx  may  be  examined  at  the  same  time  by  slightly 
lowering  the  handle  of  the  mirror. 

In  all  examinations  with  the  laryngeal  or  postrhinoscopic 
mirrors  the  image  is  reveraed. 


DEFORMITIES  AND  MALFORMATION  OF  THE  EXTERNAL 
NOSE. 

.\mong  the  more  common  injuries,  ilefomiities  and  mal- 
formationa  of  the  external  nose  ma.\'  be  mentioned  { 1 )  fracture 
of  the  nasal  bones;  (2)  twisted  nose:  {'^)  hump  nose;  (4) 
long  or  drooping  nose;  (5)  aad<lle-back  nose;  (ti)  collapsed 
alae  nasi;  (7)  broad  alte;  (8)  partial  loss  of  nose;  (9)  total 
loss  of  nose. 


Fracture  of  the  Nasal  Bones.— If  uni<m  has  taken  place 
the  deviated  or  depressed  nasal  IxHie  should  be  fractured 
from  its  attachment  iind  reset  in  its  normal  position.  The 
technic  Is  as  follows:  Lfwal  or  general  anesthesia.  An 
intranasal  incision  is  made  with  a  small  scalpel  through  the 
mucous  membrane  of  the  anterior  superior  wall  of  the  nose 
at  the  inferior  edge  of  the  nasal  bone.    A  .semishai-p  septum 
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periosteal  elevator  sliould  then  be  introduced  through  the 
incision  and  the  skin  and  periusteiun  over  the  nasal  bone 
stripped  loose.  The  Steele,  Asch  or  other  stout  nasal  forceps 
should  he  introduced,  one  blade  through  the  incision 
between  the  skin  and  nasal  bone  while  the  other  blade  remains 
free  in  the  nasal  cavity.  The  nasal  bone  is  firmly  grasped 
between  the  blades  of  the  fort-eps  and  completely  fractured 
from  its  atta<'hmeiits.  The  nasal  bone  should  be  reset  in  its 
normal  position  and  held  there  by  means  of  Carter's  nasal 
splint  (Hk-  ^i"'). 

Twisted  or  Crooked  Nose, — May  be  congenital  or  trau- 
matic.   The  nasal  septum  is  usually  deviated. 

The  operation  is  best  accomplished  by  two  distinct  steps, 
although  both  may  be  combined  into  one  operation. 

Technic. — First  correct  the  deviation  of  the  septum  by  the 
submucous  resection  (see  Deviation  of  the  Septum),  leaving 
the  cartilage  forming  the  rid^te  of  the  nose  as  wide  as  possible. 

The  second  step  consists  in  fracturing  and  resetting  the 
crooked  nasal  bones  as  described  under  Fractured  Nasal 
Bones.  This  may  be  done  two  or  more  weeks  after  the 
submucous  resection  of  the  septum. 

Hump  Nose. — This  condition  may  be  atrrected  by  an 
external  opcnilion  or  by  an  intranasal  one. 

External  Operation. — An  incision  is  made  in  the  median 
line  over  the  deformity.  The  skin  and  periosteum  is  elevated 
exposing  the  "hump,"  The  projecting  portion  of  the  nasal 
bones  or  cartilage  is  removed  by  means  of  chisels.  The  skin 
Haps  are  cnapted  with  adhesive  strips  or  are  sutured. 

Intranasal  Operation  br  the  Ballenger  Method. — Local  or 
general  anesthetic.  Introduce  a  scalpel  into  nasal  chamlier 
and  make  an  incision  through  the  mucous  membrane  at  the 
lower  border  of  the  nasal  bone.  Pass  the  knife  between  the 
nasal  bone  and  the  skin  covering  it.  Separate  the  skin  from 
both  nasal  bones  with  a  Freer  type  elevator.  Introduce  the 
reverse  chisel  (Fig.  91)  and  with  a  downward  and  forward 
piill,  parallel  to  the  bridge  of  the  nose,  shave  off  the  hump. 

Beck's  Operation. — Make  incision  in  the  anterolateral  por- 
tion of  the  vestibule  of  the  nose.  Dissect  over  the  hump  with 
Mayo 'a  scissors  and  with  the  same  scisstirs  engage  and  sever 
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the  cartilaginous  liump.  Displace  the  fragment  in  the 
depression  (if  present).  A  strip  of  adhesive  plaster  is  drawn 
tightly  over  the  bridge  nf  the  nose. 


=ec. 


Fm.  111.— Ballmigcr  rovcivc  chiacl. 

The  Long  or  Drooping  Nose.—Kolle'B  Operation.— Kolle's 
operation  consists  in  the  removal  of  a  portion  of  the  under 
surface  of  the  tip  of  tlie  nose  and  bending  the  overhanging 
remaining  portion  down  an<l  suturing  in  place. 


H  mui- 

H  men- 

■  of  tt 


Ballenger's  Operation. — Make  two  incisions  through  the 
mucous  membrane  and  cartilage  to  the  opposite  mucous 
membrane  forming  a  V  {Fig.  93) .  Connect  the  divergent  ends 
of  the  incisions  at  the  ridge  of  the  nose  by  an  interesecting 
incision,  which  should  separate  the  cartilage  from  the  skin 
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of  the  nasal  ridge.  Remcive  the  triangular  piece  of  cartilage. 
Retain  the  nose  in  position  from  four  to  eight  days  by  means 
of  a  sling  made  of  strips  of  adhesive  piaster.  The  redundant 
skin  soon  contracts  to  the  normal  tension. 


Fiu.  S3.— Ballciiger'a  melhod  ol  iiLurLciiiDB  a  luaa  uvurhsiiKUiB  DOse. 
The  IrioiiEuUr  pin»  of  rartilsge  (u)  is  removed  via -the  nustnl  and  tho 
gap  closed  by  lifting  the  lip  of  the  nose  upward  and  sFCuring  it  in  place 
with  Hdhesive  atnips  applied  extoraally.     At  the  ead  of  four  to  eieht  days 


Saddle-back  or  Sonken-bridge  Nose.— Numerous  implan- 
tation methods  Iia\'e  been  devised  for  the  correction  of  saddle- 
back nose.  Among  the  various  substances  used  are  gold, 
silver,  hard  rubber,  cartilage,  lione,  fat,  and  paraffin.  The 
use  of  the  metallic  or  rubber  devices  has  been  largely  sui>- 
planted  by  the  use  of  cartilage,  bone.  fat.  and  paraffin.  In 
the  Israel  operation  a  portion  of  the  anterior  border  of  the 
tibia  is  inserted  into  the  depression  through  an  external 
incision.  Goodale  utilizes  a  mucoperichondral  flap,  dissected 
from  the  septum  and  pushed  into  the  depression  beneath  the 
skin.  Carter  fractures  the  depres.sed  nasal  bones  and  then 
suspends  them  in  their  proper  position  b>'  means  of  his  metal 
bridge  (Fig.  90).  Beck  first  removes  the  cartilaginous  hump 
{if  present)  by  the  methtMJ  given  fur  bump  nose  and  then 
uses  a  portion  of  a  rib.  the  anterior  surface  of  the  tibia,  or  a 
portion  of  the  septal  ridge.     The  splinter  of  bone  should 
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correspond  to  the  size  and  shape  of  the  deformity  to  be 
forrected.  The  writer  has  had  excellent  reaults  by  using 
portions  of  the  vomer  inserted  beneath  the  skin  of  the  depres- 
sion through  an  intranasal  incision.  If  any  depressions  or 
une\enes3  exists  after  the  transplantations,  they  may  be 
smoothed  over  by  the  supplementary  injeetion  of  paraffin. 

Technic  of  Paraffin  Injecti<m.^Paraflin  of  a  melting-point 
of  H)(l°  I'.,  should  be  used,  as  that  of  lower  melting-point 
seems  to  be  more  productive  of  accidents  than  that  of  a 
higher  melting-point.  A  screw  ajTinge  is  the  most  convenient 
instrument  to  be  used.  Thorough  asepsis  should  fie  observed. 
The  sterilized  paraffin  should  be  injected  when  solid  rather 


iffin  Byringe. 


than  in  a  liquid  state.  The  operator  stands  behind  the 
IMitient  and  an  assistant  stands  in  front  with  his  thumbs 
pressing  firmly  against  the  nasal  bones.  The  operator  should 
make  sure  that  all  air  and  water  is  excluded  from  the  needle 
of  the  syringe.  The  needle  is  inserted  above  the  depression 
ami  pushed  beneath  the  skin  to  the  most  dependent  portion 
of  the  depression  where  the  thread  of  paraffin  is  slowly 
deposited.  As  the  concavity  is  slowly  filled  the  needle  is 
gradually  withdraw^l  until  the  upper  portion  of  the  depres- 
sion is  reached,  when  the  thread  of  paraffin  is  broken  by 
a  slight  twist  of  the  syringe.  The  amount  of  paraffin  injected 
must  not  be  to  such  an  extetit  as  to  produce  a  marked 
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anemia  of  the  skin.     Too  small  an   amount  of  paraffin  is 
better  than  too  much,  as  subsequent  injections  can  always 
be  made.     The  paraffin  is  molded  to  the  desired  form  during 
the  injection. 
The  untoward  results  following  paraffin  iiijet'titins  are: 

1.  Pressure  necrosis  from  too 
great  a  quantity  of  parafRn  or 
from  the  injection  of  the  paraffin 
into  the  skin  rather  than  subcu- 
taneous! y. 

2.  Infection  and  abscess  for- 
mation when  careful  asepsis  has 
not  been  observed. 

.3.  Air  embolism  From  air 
bubbles  within  the  needle  or 
sjTJnge. 

4.  Paraffin  embolism  has  been 
reported. 

5.  Diffusion  or  spreading  of 
paraffin  from  using  a  paraffin  of 
a  low  melting-point  or  when  in- 
jected in  a  liqmd  state  p,^  m.-M^^ti.,,.  ,.i  paraffin 

6.  Reddened     or    shiny     ap-  ini.)  BnddlB-iiusc. 
pearance   of   skin   over   area  of 

injection  has  been  noted  and  is  probably  due  to  overinjec'tion 
or  to  injcctiiig  too  near  the  skin. 

Collapsed  Ala  Nasi. — Walshatis  suggests  elevating  a 
narrow  strip  of  mucous  membrane  from  the  anterior  portion 
of  the  septum,  leaving  the  mucous  membrane  flap  attached 
at  its  upper  end,  then  rolling  the  strip  of  membrane  into  the 
upper  angle  of  the  nostril  where  it  is  stitched  into  position, 
forming  a  support  for  the  uhc. 

Lambert  Luck  utilizes  a  strip  <if  the  septal  cartilage 
in  addition  to  the  mucous  membrane.  He  turns  up  a 
piece  of  the  cartilage  and  mucous  membrane,  denudes  the 
surfaces  of  the  cartilage  and  the  inner  surface  of  the  ala  where 
they  come  in  contact  and  stitches  the  cartilage  in  place  at 
right  angles  to  the  septum.  A  similar  flap  is  made  po-steri- 
orly  to  the  first  flap  for  the  opposite  nostril, 
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Pariiffin  is  also  used  tu  stiffen  the  alar  cartilage,  but  is  not 
as  satisfactury  as  other  methods. 

Broad  Ala. — Roe  excises  a  portion  of  the  alar  cartilage 
with  some  of  the  subcutaneous  tissue  and  stitches  together. 

Partial  Loss  of  Nose. — Various  plastic  operations  have 
been  devised  for  the  covering  of  unilateral  defects  of  the  nose. 
Legg  makes  a  small  tongue-shaped  flap  near  the  nasolabial 
crease,  turns  the  flap  over  with  the  skin  surface  toward  the 
interior  of  the  nose  and  sutures  in  place.  The  pedicle  is 
se\ered  at  a  later  date  and  cohered  with  a  Thiersch  graft. 
Von  Esmarch  makes  a  similar  flap  but  leaves  the  skin  out- 
ward. Koenig  implants  a  Wolfe  graft  from  the  thick  skin 
of  the  back  of  the  neck  into  the  defect. 

Total  Loss  of  Nose.— The  oldest  method  for  correcting 
total  loss  of  nose  is  the  Italian  or  Tagliacozzi's  method,  in 
which  a  skin  flap  from  the  arm  is  obtained.  The  arm  is  held 
in  place  over  the  head  until  the  flap  is  united  when  the 
pedicle  is  severed.  Numerous  modifications  of  this  method 
have  been  devised  by  Israel.  X^laton.  Dieffenbach  and  others. 

By  the  Indian  or  Hifidoo  method  a  skin  or  a  skin  and  bone 
flap  is  obtained  from  the  frontal  region  and  utilized  in  the 
formation  of  the  new  no.se.  Nelaton  uses  a  strip  of  costal 
cartilage  from  the  eighth  rib  and  implants  beneath  the 
periosteum  of  a  frontal  flap,  later  (two  months)  turns  the 
flap  with  its  imbedded  cartilage  downward  and  uses  the  flap 
in  the  formation  of  the  nose. 

A  finger  is  frequently  used  where  there  is  tottd  loss  of  the 
nose.  The  finger  is  first  permitted  to  become  adherent  to 
the  root  of  the  nose  and  when  firmly  attached  is  severed. 
The  denuded  surface  is  later  (.t>\'ered  with  a  skin  flap. 


DISEASES  OF  THE  NOSE. 

Acute  Rhinitis  {Acute  Coryza,  "Cold  in  fhe  Head").— This 
is  an  acute  inflammation  of  the  nasal  mucous  membrane. 

Etiology. — («)  It  frequently  results  from  chill  or  expo- 
sure, (/j)  It  may  be  epidemic  during  the  spring  or  autumn 
in  temperate  climates,  (c)  The  exauthematous  fevers  ate 
usuaUy  attended  by  an  acute  coryza,  which  is  due^todis- 
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turbaiices  created  within  tlic  system  by  the  presence  nf  the 
specific  microorganism  of  the  ilisease.  [li)  The  inhalation 
of  vapors  and  du^t-laden  air  may  excite  it.  (e)  (^hnmic 
rhinitis  and  nasal  stenosis  are  very  prominent  and  frequent 
predisposing  causei).  (/)  Tuberculosis  ami  syphilis  also  act 
as  predisposing  dyscrasise.  (g)  The  bacteria  most  frequently 
found  are  the  Micrococcus  catarrhalis,  Friedliinder's  bacillus, 
and  Bacillus  influenza. 

Symptoms. — -The  onset  is  characterized  by  a  feeling  of 
chilliness  without  rigors,  lassitude,  nasal  obstruction,  and 
sneezing.  This  is  soon  followed  by  .lerniis  illsrharge  from  the 
nose,  which  is  <}uite  irritating  to  the  skin  of  the  anterior 
nares  and  upper  lip.  After  two  or  three  days  the  discharge 
becomes  mncopumlent.  It  may  remain  in  this  condition 
for  a  few  days  or  weeks.  The  temperature  and  pulse  show  a 
slight  febrile  movement.  There  is  friinial  headache,  due  to 
closure  of  the  infundibula  leading  from  the  frontal  sinuses. 
The  air  thus  imprisoned  within  the  sinuses  is  gradually 
absorbed,  thus  proflucing  a  partial  vacuum,  which  in  turn 
induces  engorgement  of  the  vessels  of  the  lining  mucosa. 

Treatment. — If  seen  ia  the  first  stage  the  rhinitis  may  be 
aborted  by  putting  the  patient  in  bed  or  at  least  indoors 
for  a  day  or  so.  having  him  take  a  hot  foot-bath,  a  hot 
lemonade  and  .5  to  ID  grains  of  Dover's  powder  before  going 
to  bed.  The  local  applications  to  the  tigsai  mucous  membrane 
of  a  2  per  cent,  cocaine  solution  or  a  1  to  .5t)(X)  adrenalin 
solution,  followed  by  a  25  per  cent,  argj'rol  solution  will 
frequently  stop  all  symptoms,  A  few  drops  of  spirits  of 
camphor  on  loaf-sugar,  taken  every  two  or  three  hours,  is  a 
remedy  of  some  value  during  the  early  ntage^  of  the  attack, 
A  few  drops  of  a  10  per  cent,  solution  of  menthol  in  chloro- 
form rubbed  in  the  palms  of  the  hands  and  inhaled  vigorously 
affords  immediate  relief  to  the  nasal  stenosis.  A  capsule 
containing  pulverized  camphor,  gr.  ^;  extract  of  belladonna, 
gr.  J:  and  bromide  of  quinine,  gr.  j,  given  every  hour  for 
three  or  four  doses;  or  until  the  physiologic  dryness  of  the 
throat  occurs,  is  also  a  valuable  remedy  in  the  early  stage. 
The  administration  of  a  salhie  cathartic  favors  a  speedy 
termination  of  the  process  by  lowering  the  blood-tension. 
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and  by  removing  possible  sources  of  irritation  which  may 
reside  within  tlie  intestine. 

In  the  semiid  stage,  or  stage  of  miK^^puruluiit  secretion 
the  nose  should  be  cleared  of  secretion  by  the  use  of  an 
alkaline  solution  used  with  a  nasal  douche.  Kight  grains 
of  the  chlorid  of  sodium  to  the  ounce  of  tepid  water  is 
also  a  very  grateful  wash  and  diluent  in  this  stage.  The 
washes  may  be  followed  by  inhalation  of  the  hot  vapor 
of  the  compound  tincture  of  benzoin,  5iv,  in  nne-haif  pint 
of  boiling  water.  Oily  apra,y3  a»ntuining  a  small  amount  of 
the  oil  of  eucalyptus  and  menthol  are  valuable  protective 
applications  which  may  be  nse<l  after  thorough  cleansing 
of  the  nares. 

Should  there  be  great  engorgement  of  the  nasal  mucous 
membrane,  the  openings  into  the  accessor;-  sinuses  may  be 
closed.  When  this  is  the  case  there  is  danger  of  acute  aiiui- 
siiU.  Treatment  should  be  promptly  directed  to  this  condi- 
tion, hoping  thereby  to  abort  the  threatened  invasion.  This 
may  be  done  by  shrinking  the  mucosa  of  the  middle  turbinate 
with  a  2  per  cent,  cocain  solution  or  a  I  to  u()()0  adrenalin 
chloride  solution.  After  the  nasal  engorgement  is  thus 
re<iuced,  a  10  per  cent,  solution  of  antipyrine  may  be  applied 
to  pn>long  the  peri(Hl  of  arterial  contraction. 

A  moderately  Ughl  tlief  and  slightly  increased  weight  of 
underclothing  will  aid  materially  in  shortening  the  course 
of  the  tlisease, 

ProphfUctic  Treatment. — llic  prevention  of  repeated 
attacks  of  coryza  should  incluile  the  cure  of  any  preexisting 
nasal  ohstrurtions  or  infectiims  and  such  measures  as  will 
restore  tonicit.\'  to  the  vasomcrtor  sj'stem.  This  latter  can 
lie  l>est  and  most  simply  accompiishtnl  hy  regular  exercise 
in  tlie  open  air,  and  c(jld  sponge-baths  on  rising,  followeil  by 
friction  of  the  skin.  The  skin  is  the  largest  glandular  struc- 
ture in  the  body,  and  has  the  most  extensive  capillary  cir- 
culation, hence  diminishe<l  activity  of  its  function.^  is  attended 
b,\'  auto-intoxication,  which  disturbs  tlie  vasomotor  system 
In  other  wonis,  if  the  functional  activity  of  the  skin  is 
maintained,  tlie  tendency  to  take  cold  will  be  very  much 
diminished. 
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Acute  Dry  Rtunitis. — STmptoiiu. — This  is  a  modified  form 
of  the  jicitte  sinii)U'  rhinitis  in  which  there  is  little  or  no 
secretion,  although  the  turgescence  progresses  until  there  is 
stenosis.  There  are  frequently  an  intense  diffused  headache 
and  pain  across  the  bridge  of  the  nose  aiw!  back  of  the  eyes. 
Objectively  the  middle  turbinais  are  swollen,  dry.  and 
glazed. 

Treatment. ^It  should  be  about  the  same  as  in  the  acute 
simple  rhinitis.  Hot  fomentations  across  the  bridge  of  the 
nose  and  over  the  eyes  afford  great  relief  to  the  pain. 

Acute  Membranotu  Rhinitis. — Diagnosis  and  PatholDgrf.— 
This  should  not  be  confounded  with  diphtheriiic  rhiniiis,  in 
which  the  Klebs-Loffler  bacillus  is  found.  All  membranous 
formations  in  the  nose,  however,  should  arouse  suspicion  of 
diphtheria,  and  most  careful  bactcriologic  examination  be 
made.  The  membrane  is  inflammatory  in  origin  and  is 
loo.sely  attached  to  the  raucous  membrane,  while  in  true 
diphtheria  it  is  firmly  attached.  Cocain  will  neither  i 
thetize  nor  reduce  turgescence. 

Treatment. — The  administration  of  iron  and  local  alkaline 
washes  is  indicated.  The  false  membrane  should  be  removed 
daily.    Insufflations  of  kaolin  powder  has  been  suggested. 

Diphtheritic  Rhinitis.— Occurrence. — ^It  may  precede,  follow, 
or  appear  at  the  same  time,  as  the  faucial  diphtheria. 

Treatment. — The  treatment  should  be  as  for  diphtheria  in 
the  lower  air  tract,  the  nose  being  frequently  irrigated  with 
boric  acid  or  other  (alkaline)  solution.  In  the  chronic 
diphtheritic  carriers,  when  the  bacilli  are  obtained  from  tlie 
nasal  mucous  membrane,  the  frequent  (every  two  to  four 
hours)  in.siifflations  of  kaolin  for  some  days  has  rendered  all 
cultures  negative. 

Acute  FUegmonous  Rhinitis  {Abscess  of  the  Septum). — 
Occurrence  and  Symptoms.  -This  may  exist  as  furuncles  near 
the  nasal  orifice;  or,  more  rarely,  as  abscess  of  the  septum. 

Abscess  of  the  septum  is  usually  the  result  of  traumatism. 

At  first  the  swelling  is  hard,  but  in  a  few  days  it  becomes 
soft  and  fluctuating  to  the  touch.  It  is  attended  by  local 
pain  and  redness,  while  the  temperature  curve  may  be  slightly 
upward. 
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Treatinsnt. — Before  pus  formation  the  local  applica^on  of 

ice  ina>  check  the  process.  After  pus  formation  free  incision 
ami  driiinage  will  iiHually  be  successful.  In  3truraous  children, 
and  ill  the  more  chronic  cases,  it  may  be  necessary  to  curette 
the  abscess  cavity  and  swab  it  with  the  tincture  of  iodine. 

Syphilitic  and  tubercular  rhinitiB  will  be  considered  in  con- 
nection respectively  with  syphUii  and  tul)crciil(m>t  of  the  nrwe. 

Rhinitis  of  Specific  Fevers .^]\ lost  of  the  exanthematous 
fevers  are  attended  b.\'  acute  rhinitis,  characterized  by  the 
peculiar  eruption  of  the  disease.  The  nares  should  be  fre- 
quently douched  with  antiseptic  alkaline  solutions. 

Hyperesthetic  Rhinitis.—  Ilin/fecer,  or  hyperesthetic  rhinitis, 
will  be  descriiied  later  in  connection  with  the  neuraies. 

Acute  Rhinitis  of  Influenza  (Imi  Grippe). — Deflnitioa. — 
Influenza  or  La  Grip|>e  may  be  defined  as  an  inflammatory 
condition  of  the  respiratory  muco.sa  of  the  nose,  throat  or 
bronchi,  which  is  produced  by  the  Bacterium  influenza 
(I'fciifcr's  bacillus). 

Symptoms. — The  first  symptoms  to  be  noticed  are  a  general 
malaise,  a  feeling  of  chilliness,  with  symptoms  of  aeute 
rhinitis.  A  dryness  and  burning  sensation  of  the  throat  is 
sometimes  present  in  the  early  stages.  The  tem]jerature 
frequently  rises  to  101°  to  104°  F.  Aching  sensations  in  the 
back  and  legs  are  frequently  complained  of.  A  dry,  painful 
cough  soon  develoj>s.  with  or  without  hoarseness. 

In  a  few  days  the  dr\'  cough  changes  to  a  moist  one  when 
free  expectoration  from  the  bronchial  tubes  takes  place. 

Extension  of  the  infective  process  into  the  middle  ear  and 
nasal  accessory  sinuses  frequently  occur. 

Treatment. — The  treatment  should  be  the  same  as  given 
for  an  acute  rhinitis  or  bronchitis. 

Vaccines  are  extensively  used  for  the  treatment  of  influenza 
and  the  results  as  a  whole  have  been  fairly  .sjitisfactory. 

Chrome  Turgescent  Rhinitis.  -Synonym.— Chronic  Intu- 
mescent   Ithinitis. 

Pathology.-- It  will  Iw  recalled  that  along  the  free  Ijorder 
of  the  inferior  turbinated  body,  and  its  jjosterior  and 
anterior  ends,  are  located  "swell  bodies"  which  have  the 
power  to  become  tumefied  or  engorged  with  blood,  and  to 
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collapse  under  certain  physiologic  stimuli.  Tlieae  are  the 
erectile  tissue  of  the  nose.  Their  function  i.s  to  transude 
serum  and  warm  the  inspired  air.  Under  certain  condi- 
tions the  tumefaction  may  be  more  or  less  persistent,  or 
present  periods  of  intermission.  The  patient  complains  that 
at  times  one  nostril  is  closed  while  the  other  is  open,  and 
vire  versa.  Or  he  may  state  that  when  lying  ujmn  the  right 
side  the  right  nostril  is  closed,  and  upon  turning  to  the  left 
side  the  order  is  reversed.  These  are  the  most  characteristic 
phenomena  of  chronic  rhinitis  with  tumefaction  of  the 
erectile  tissue. 

Etiolog:;.^ — f'iimate  seems  to  exert  a  marked  influence  in 
its  promotion,  as  it  is  most  common  in  temperate  zones, 
and  espeeiallj'  on  the  great  bodies  of  water  where  the  atmos- 
phere is  subjected  to  frequent  and  radical  changes  in  tem- 
perature and  humidity.  It  is  less  common  in  places  or 
countries  having  a  uniformly  moist  and  warm  atmosphere, 
and  in  those  countries  where  the  atmosphere  is  uniformly  dry 
and  cold.  It  is  more  prevalent  in  males,  perhaps  on  account 
of  their  greater  exposure  to  the  inelemenciea  of  the  weather. 
Age  exerts  an  imiK»rtant  influence,  as  catarrhal  inflammations 
occur  chiefly  during  the  period  of  adolescence  and  early  adult 
life.  It  may  occur,  however,  at  any  period  of  life.  Certain 
occupations  which  necessitate  the  inhalation  of  dust-laden  air 
or  irritating  \apors  predispose  to  it.  Frequent  attacks  of 
acute  coryita  pre<iispoae  to  the  chmnic  rhinitis.  Undoubtedly 
the  most  prolific  source  of  chronic  inflammations  of  the 
membrane  is  anterior  nasal  obstruction. 

Symptoms. — ^The  most  prominent  subjective  symptom  is 
alternating  or  fugitive  nasal  stenosis  attended  by  a  more  or 
less  profuse  mucous  discharge,  which  becomes  mucopurulent 
when  an  attack  of  acute  rhinitis  supervenes  upon  the  chronic 
form.  The  patient  will  "sniffle"  and  "snuff,"  or  blow  his 
nose,  attempting  thereby  to  free  it  from  the  sensation  of 
stufEness  and  obstruction.  Repeated  attacks  of  cold  in  the 
head  occur,  which  maj'  persist  for  many  weeks. 

ObjecHtely.  the  inferior  turbinate  will  appear  as  a  rounded 
purplish-red  tumor,  almost  filling  the  inferior  meatus,  and 
oftentimes  touching  or  nearly   touching   the  septum.      If 
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not  touching  the  septum,  strings  of  ropy  mucus  may  be  seen 
extending  from  it  to  the  swollen  turbinate  body.  I'pon 
pressure  with  a  probe  the  turgid  inferior  turbinate  pits, 
thereby  demonstrating  its  fiuid  contents,  and  proving  the 
absence  of  true  hypertrophy-.  This  may  also  be  demonstrated 
by  swabbing  the  nose  with  a  i  per  cent,  solution  of  cocain, 
which  after  two  or  three  minutes  will  cause  the  erectile  tissue 
to  collapse  firm)>-  over  the  inferior  turbinal. 

On  account  of  the  chronic  o\ernutrition  of  the  parts,  there 
is  a  tendency  for  this  form  of  rhinitis  to  merge  gradually  into 
"  chronic  rhinitis  with  true  hypertrophy."  Indeed,  it  may  be 
truly  regarded  as  an  early  stage  of  hypertrophic  rhinitis. 

Prognosis. — If  the  cause  of  the  anterior  nasal  stenosis  is 
removed,  a  cure,  or  at  least  an  almost  complete  relief,  of  the 
distressing  .symptoms  will  usuaIN'  follow. 

Treatment. — The  treatment  is  topical  and  surgical.  The 
iopieal  treatment  consists  of  alkaline  and  antiseptic  sprays, 
used  during  the  morning  toilet,  and  just  before  retiring  at 
night.  Kher  thus  cleansing  the  nose,  the  patient  should  be 
directed  to  use  a  spray  containing  10  per  cent,  of  the  oil  of 
eucalyptus:  and  1  per  cent,  of  menthol  in  liquid  albolene. 
The  treatment  at  the  office  should  consist  of  tlie  local  appli- 
cation of  a  JO  per  {■ent.  aqne<nis  solution  of  ichtliyol  applie<l 
on  thin  rolls  of  cotton  and  left  in  the  nostril  ten  to  fifteen 
minutes. 

The  surgical  irmtmejit  consists  of  measures  for  the  relief  of 
the  anterior  nastd  stenosis  and  for  the  reduction  of  the  tume- 
faction of  the  cn'<tiie  tissue.  The  methods  of  correcting 
anterior  nasal  stenosis  are  described  elsewhere. 

There  an-  two  methods  of  rrtlm-lng  Ihr  rrrcfili;  finsue, 
namely:  (a)  superficiallincarcauterizati(Hi;  ib)  deep  incisions 
with  a  knife,  including  the  whole  length  of  the  en'<;tile  tissue 
of  the  inferior  turbinate. 

Sniierfirial  linear  caiiterizatirm  should  be  done  as  follows: 
( "(K'uinize  about  one  inch  of  the  surface  antcroposterioriy  with 
a  4  per  cent,  solution  of  <'0("ain  applied  by  means  of  a  thin 
film  of  cotton  over  the  area  to  be  cauteri/ril.  .\fter  a  period 
of  from  five  to  eight  minutes  the  cotton  should  be  removed, 
when  c-ollapse  and  complete  anesthesia  will  have  taken  place. 
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The  cauterization  is  hest  done  by  the  use  of  a  straight  cautery 
knife  or  electrode  (Fig.  96)  applied  cold  to  the  surface  of 
greatest  convexity,  the  electrode  being  moved  with  a  sliding 
motion  backward  and  forward.  While  tlie  electrode  is  thus  in 
motion,  the  electric  current  should  be  connected,  and  a  super- 
ficial linear  burn  produced.  The  electrode  should  be  kept  in 
constant  motion  until  the  current  is  disconnected,  as  other- 
wise the  eschar  will  adhere  to  the  hot  wire  as  it  is  removed. 
As  the  burn  does  not  extend  to  the  submucous  tissue,  but 
little  cicatricial  contraction  follows  its  use.  It  seems, 
ever,  to  exert  a  powerful  influence  upon  the  vasomotcir 
control. 

Four  days  later  the  uppoaite  side  may  be  likewise  treated, 
thus  alternating  until  the  whole  length  of  both  turbinala 
has  been  cauterized.  A  2  per  cent,  oily  solution* of  camphor 
mentliol  sprayed  into  the  nostril  will  pre\'ent  inflammatory 


reaction.  If  the  cauterized  line  is  immediately  touched  in 
its  whole  extent  with  trichloracetic  acid,  the  reaction  is 
limited. 

Deep  Linear  ItieUion«.^These  are  made  along  the  whole 
length  of  the  erectile  tissue  of  the  inferior  turbinated  body, 
Two  such  incisions  running  parallel  may  Ibe  made  -at  one 
sitting.  The  parts  should  be  first  cocainized  as  for  cauteriza- 
tion. Profuse  hemorrhage  follows,  but  ceases  after  a  few 
seconds  or  mjnutes.  If  after  cocainization  adrenalin  chlorid 
solution  is  applied,  the  operation  will  he  bloodless. 

The  nose  should  be  sprayed  with  the  oily  solution  pre- 
scribed for  home  treatment,  after  cauterization  ami  linear 
incision,  and  a  light  piece  of  cotton  inserted  into  the  anterior 
nares  to  prevent  the  entrance  of  dust  and  germs. 

Ghrotilc  Rhinitis  with  Collapse  of  the  Erectile  Tissue. — 
Etiology.— It  is  tloubtful  if  this  coTiditi.m  slu.uld  be  classed 
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as  a  true  rhinitis.  It  is  a  s^inptom  most  often  found  tn 
the  anemias  and  tenrfs  to  a  spontaneous  recovery  when 
the  anemia  is  cure*!.  The  condition  is  sometimes  seen  in 
gouty  individuals,  although  this  is  rare. 

Symptoms. ^ — These  are  mainly  due  to  tlie  loss  of  the  respira- 
tory functions  of  the  nose,  such  as  drjness  of  the  nasal  and 
pharyngeal  mucous  membranes.  There  is  also  more  or  less 
laryngitis  present. 

t'pon  Thinoscopic  exnminaiion  the  inferior  turhinated  body 
will  be  seen  as  a  long  ridge  projecting  from  the  outer  wall  of 
the  nose,  over  which  the  mucous  membrane  is  drawn  quite 
closely.  At  first  view  it  will  strike  the  observer  that  true 
atrophy  is  present.  The  mucous  membrane  is  dry,  glazed, 
and  anemic,  with  little  or  no  incrustation.  The  condition  is 
always  bilateral.  If  crusts  are  present,  they  will  be  found 
tijMjn  the  anterior  third  of  the  mid<ile  turbinal.  The  sense 
of  smell  i^<  not  affected.     I'lcerntion  is  never  present. 

Treatment. — But  little  can  be  said  in  this  connection.  It 
should  be  directed  to  the  removal  of  the  causes  producing 
the  anemia.  I^ocal  antiseptic  washes  and  massage,  as  already 
described,  are  sometimes  followed  by  engorgement  of  the 
collapsed  tissues. 

Chtonie  Hypertrophic  (Hyperplastic)  Rhinitis.— Definition. 
— This  is  a  chronic  inflammation  of  the  nasal  mucosa  char- 
acterized by  the  presence  of  hypertrophy  and  edema  of  the 
erectile  tissue.  The  etiology  has  already  been  gi\en  under 
Chronic  Turgescent  Rhinitis.  The  hj-pertrophic  variety  is 
but  a  more  advanced  stage  of  rhinitis  with  timiefaction. 
Indeed,  the  two  types  are  often  associated  in  the  same  nose. 
portions  of  the  membrane  having  undergone  hj^pertrophy 
while  other  ptirtinns  remain  in  the  state  of  turgescence. 

SymptoDu. — The  symptoms  are  identical  with  those  of 
rhinitis  with  tumefaction,  with  the  exception  that  the 
stenosis  is  more  constant  and  the  secretions  less  fluid. 
Objectively,  the  inferior  turbinated  l>ody  appears  as  a  more  or 
less  nodular  mass,  which  pits  but  slightly  uptm  pressure  and 
does  not  collapse  marke«ll\'  upon  the  application  of  cocain 
or  adrenalin  chlorid.  These  points  of  difference  stand  out  in 
sharp  contrast  to  those  presented  in  the  turgescent  variety. 
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I'lMtrklini-ifopif  rxaminatUm  often  reveals  a  bluish  nodular 
eonformatiun  of  the  end  of  the  inferior  turbinals.  They 
have  been  described  as  having  a  "mulberry  appearance.  " 
As  the  tissue  in  this  locality  is  chiefly  vascular  in  structure, 
the  h;^^Je^t^ophy  takes  the  f<irm  uf  a  varicosity.  In  other 
words,  "the  mulberry  appearance"  is  due  to  enlargement  or 
hypertrophy  uf  the  veins  composing  the  erectile  ti.ssue.  The 
mucosa  in  this  locality  being  very  thin,  the  bluish  color  of  the 
venous  blood  is  apparent. 

Cough  is  sometimes  present,  and  is  due  to  intranasal 
pressure  and  to  the  presence  of  pharyngitis  and  bronchitis, 
which  are  the  resiJt  of  impaired  nasal  respiration.  Chronic 
epipharj'ngitis  is  often  present,  more  especially  when  the 
posterior  ends  of  the  inferior  turbinals  present  the  "mul- 
berry" enlargements.    I-aryngitis  may  or  may  not  be  present. 

Treatment. — Home  treatment,  as  directed  for  chronic 
turgesi-ent  rhinitis,  should  Ive  carried  on.  The  ofhce  treat- 
ment shoul<l  be  directed  toward  the  remo\al  of  the  causes  of 
anterior  nasal  stenosis  and  the  reduction  of  the  hj-pertrophic 
tissue.  For  the  former,  all  spurs,  ridges,  exostoses,  and  septal 
deflections  shoidd  receive  appropriate  surgical  treatment. 

The  hypertrophied  erectile  tissue  may  be  reduced  or 
remove*!  en  mtiKne.  If  the  amount  of  hypertrophy  is  small 
and  combined  with  tumefaction  from  engorgement  of  the 
erectile  tissue  and  interstitial  edema,  deep  cauterization  may 
afford  enough  reduction  to  overcome  the  nasal  obstruction. 
ITiis  is  done  as  described  under  Chronic  Turgescent  Rhinitis, 
except  the  linear  cauterization  is  deeper.  The  submucous 
tissue  is  included  in  the  operation;  hence  cicatricial  con- 
traction will  follow.  If  the  hjpertropliy  is  large  and  causes 
marked  nasal  obstruction,  it  should  be  removed  with  the 
cold-wire  snare  nr  fi lc-fdt:cd  scissors.  The  posterior  "mul- 
b«rry"  hypertriii)liy  sliuuld  be  removed  with  a  cold-wire 
snare  (Figs.  97  and  \\><),  introduced  through  the  anterior  nares 
and  insintiate<l  over  the  growth.  It  should  be  tightened 
slowly,  so  as  to  prevent  the  occurrence  of  severe  hemorrhage. 
A  thin  nasal  splint  made  of  tin  foil,  paraffin,  or  vulcanized 
rubber,  introduced  after  cauterization,  will  prevent  adhesions. 
It  should  be  worn  several  hours  a  day  for  a  week  or  more. 
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The  use  of  the  sphnt  may  be  dispensed  with  if  the  patient 
can  be  inspected  every  forty-eight  hours. 


threadod  for  a  vertical  loop. 


Such  a  course  of  treatment  is  usually  attended  with  excel- 
lent results,  as  not  only  the  cause  but  also  the  results  of  nasal 
stenosis  are  overcome. 


'Wirp  threaded  for  a  horiiuntnl  loop. 


Chronic  Rhinitis  vitb  Hyperplasia  of  the  Middle  Tur- 
binate.—  Pathologic  Considerations.  ^  In  true  h>-pertrophy 
there  is  an  iiicrcnse  of  all  the  elements  composing  the  normal 
tissue,  while  in  hyix'rplasia  there  is  an  inCTcase  in  one  of  the 
elements,  usually  the  ccmnective  tissue.  So  the  term  hjper- 
l>lasia  aM  hero  used  means  a  connective  tissue  or  fibrous 
thickening  of  the  nmeosa.  There  is  a  tendency  to  polypoid 
degeneration  of  the  liyperplastie  membrane.  It  is  prolmbly 
<lue  to  ohstriictcd  drainajfe  from  the  ethmoid  cells.  I'lcera- 
tiun  frequently  occurs  within  the  ethmoid  cells,  the  bone 
liccomes  carious,  and  granulations  and  polypi  form.  This 
explanation  does  not,  liowever,  adequately  explain  all  cases. 
It  would  more  nearly  iipplj'  to  those  cases  of  pol>'pi  which  are 
not  true  myxomatu,  but  are  edematous  granulation  tissye. 
The  chnngtHl  character  of  the  secretion  in  the  ethmoid  cells, 
together  with  its  retention  and  absorption,  perhaps  produces 
an  irritation  and  disturlmnce  of  tmphic  jmR-esstrs  which  lead 
to  myxomatous  new  foniuitions. 

In  the  simple  or  uncomplicated  form  of  h\'i>erplasia  there 
often  cfK-xists  a  simple  catarrhal  sinusitis  or  ethmoiditis.    At 
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a  later  period  there  is  often  a.  suppurative  sinusitis  associated 

with  it. 

SymptoniB,— In  simple  hyperplasia  the  symptoms  are  not 
pronounced.  They  are  chiefly  referable  to  intranasal  pressure 
from  the  encroachment  of  the  middle  turbinals  upon  the 
nasal  bones  and  septum.  This  "squeezing  in"  process  gives 
rise  to  neuralgic  pains  and  a  sense  of  fulness  across  the  bridge 
of  the  nose,  which  may  be  somewhat  widened  and  slightly 
sensitive  to  touch  or  pressure.    There  is  a  catarrhal  secretion 


Flu.  «9.— The 


from  the  mucous  membrane  which  is  usually  not  profu.-e, 
but  shows  a  tendency  to  become  inspissated,  especiallj'  u[K>n 
the  anterior  end  of  the  middle  turbinal.  There  may  or  may 
not  be  an  associated  hypertrophic  rhinitis.  Upon  inspection 
the  middle  turbinal  is  seen  to  be  large  and  redder  than  normal, 
the  anterior  end  being  eo\'ered  with  a  film  of  inspissated 
mucus.  It  lies  against  the  septum,  which  is  often  crowded 
to  the  opposite  side.  One  or  both  sides  may  be  involved. 
Sometimes  one  side  is  slightly  li,\-perplastic  while  the  other  is 
markedly  so. 
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Treatment. — If  there  are  no  marked  sv-mptoms  of  pressure, 
surgical  interference  is  to  be  deprecate*!.  If.  however,  ther« 
are  pressure  s\'mpton).s,  the  enlarged  portion  of  the  middle 
turbinal  should  be  removed  to  relieve  the  pressure  and  afford 
better  drainage  to  the  ethmoid  cells  and  the  mucosa  of  the 
upper  portion  of  the  nose.  This  may  be  done  with  a  wire 
snare,  scissors,  or  the  Ballenger  turbinate  knife.  The  cold- 
wire  snare  may  be  used  to  remove  large  portions  of  the 


U 


diseased  middle  turbinated  body.  The  operation  may  be 
begun  with  scis.sors.  cutting  from  before  backward.  The 
.snare  kwip  is  then  slipi}ed  through  the  cut,  and  the  remaining 
portion  removed. 

Chronic  Purulent  Rhinitis.— Etiology. — It  is  questionable 
wliether  a  chronir  pnnilfnt  inflammation  of  the  nasal  mucosa 
is  ever  present  without  an  accompanying  purulent  sinusitis, 
but  as  the  presence  of  a  sinusitis  cannot  always  be  demon- 
strated, the  eonditiun  will  be  mentioned.    It  ii>  believed  to  be 
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due  to  some  acute  infectious  disease  such  as  the  exanthemata 
wliich  is  acquired  early  in  life. 

Symptoms. — A  mucopurulent  discharge  without  evidence 
of  a  sinus  disease  is  the  predominating  symptom. 

Prognosis. — Inder  proper  treatment  the  prognosis  is  good 
ill  the  majority  of  cases. 

Treatment. — This  consists  in  simple  cleansing  and  stimulat- 
ing measures  applied  to  the  nasal  mucosa. 

Atrophic  Rhinitis  (Ozi'iui). — Etiology.  —  There  are  four 
causes  which  seem  to  embrace  most  of  the  facts  in  the 
etiology.     They  are  as  follows: 

(a)  A  a^impU  atrophia  process  which  is  not  deiiendent  upon 
some  other  local  disease  of  the  mucous  membrane.  Meisanec 
holds  that  ozena  is  due  to  (primitive)  a  broad,  shallow  nose 
and  congenital  development  of  pavement-epithelium  instead 
of  the  columnar  [mucus-proditcivg]  varietj'. 

(6)  Pressure  necrosis  from  distcntimi  of  the  blood\'es3eIs,  as 
in  chronic  engorgement  of  the  erectile  tissue.  This  is  a  cyan- 
otic congestion,  the  general  circulation  participating  in  the 
sluggish  venous  flow.  The  mucosa  covering  the  vessels  is 
kept  upon  a  constant  stretch;  and  pressure  atrophy  results. 

(c)  Sclerotic  atrophy  due  to  preexisting  inflammation  in 
which  connective-tissue  cells  or  fibers  are  deposited.  These 
after  a  time  contract  and  cut  off  the  blood  supply  and  clioke 
down  the  glandular  structure  of  the  membrane.  Thus 
atrophy  is  eatabUslied  and  fimctional  activity  diminished 
or  destroyed. 

All  the  causes  given  under  the  various  types  of  catarrhal 
rhinitis  may  act  as  cause  of  the  third  type  of  atrophy.  The 
inflammation  attending  them  is  followed  by  a  deposit  of 
fibrous  connective-tissue  cells,  which  cut  off  the  blood  supply 
and  choke  down  the  glandular  tissue.  The  functional  activity 
is  gradually  lost  and  the  true  mucous  elements  of  the  mem- 
brane finally  disappear. 

(</)  I'erez  lias  discovered  a  bacillus  which  he  believes  is 
the  cause  of  the  disease. 

Symptoms. — The  secretions  become  thick  and  inspissated. 
They  drj'  upon  the  surface  of  the  membrane,  where,  through 
some  change  or  other,  they  develop  the  osfnie  odor.    Various 
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theories  have  been  advanced  in  explanation  of  the  od<w, 
but  none  of  them  is  proved.  Amonf;  them  are  the  following, 
which  are  suggestive  if  not  conclusive: 

(a)  Simple  decomposition  of  the  mucopus. 

(/t)  Degenerative  changes  in  which  certain  fatty  acids  are 
liberated  which  give  rise  to  the  odor. 

(c)  The  presence  of  certain  bacteria  (Perez  bacillus). 

(>:wna  an  a  Syiiiiitoni.— Ozena  is  not  a  disease,  but  a  sign 
of  certain  diseased  conditions.  Its  primar>'  meaning  is  a 
"stench,"  an<l  it  is  in  this  sense  that  it  is  here  used.  The 
fetid  (xlor  is  associated  with  an  inspissated  secretion,  which  is 
seen  in  the  form  of  greenish  (Tusts  covering  the  whole  of  the 
nasal  imuims  mcmlirane.  There  are  certain  other  peculiar 
conditions  iisstM-iated  with  it,  especially  in  those  cases  in  which 
thcrt?  is  niiirkcd  atrophy  of  the  mucosa.  For  instance,  the 
nose  is  frequently  broad  and  flat,  the  tip  somewhat  elevated, 
and  the  bitMMl  anemic.  The  anemia  is  secondary  and  not 
primiirj'.  The  absorption  of  septic  material  and  the  loss  of 
the  rcspir!itor>'  functions  of  the  nose  are  probably  the  chief 
causes  of  the  Hm-mia. 

The  fetid  odor  of  xyiihilh  is  somewhat  different  from  that 
due  to  other  (iiusi's.  The  (nior  is  more  offensive  and  the 
secretion  richer  in  broken-down  and  necrotic  dSbrU.  There  is 
always  lH)ne  necrosis,  usually  of  the  Ixiny  septum.  It  is  due  to 
the  breaking  down  of  ii  .syphilitic  gumma.  The  mucous  mem- 
brane becomes  Htr()phic  in  the  later  stages,  and  after  a  longer 
|K'ri<Ml  tlie  secn-tion  an<l  foul  odor  may  spontaneously  disappear 
and  leave  a  torn  para  lively  clean  but  sclerotic  meml)riine. 

The  ozenic  <Mlor  of  atrophic  rhinitis  tends  to  disappear 
siKintaneously  after  a  innnlicr  of  years,  heutv  is  a  self-limited 
symptom.  'Hie  mucous  membrane,  however,  is  left  \erj'  much 
damaginl.  Its  histologic  (character  and  physiologic  function 
are  changed  or  entin'ly  lost. 

Treatment. — When  seen  in  the  early  stage,  the  treatment 
should  aim  at  the  removal  of  the  causes  of  the  inflammation 
that  pnHluce  the  sclerotic  process  and  intranasal  cleanliness. 

Intranaiial  cU-nnUnrit»  is  obtaincil  b\'  the  use  of  antiseptic 
douclu-s  containing  a  li)H<ral  amount  of  mild  alkalies.  The 
alkaline  antiseptic  solution  softens  and  dissolves  the  crusts 
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and  tenaciuiis  muco|nis.  A  Holution  of  H  gmina  of  siHliuin 
bicarbonate  to  the  ounce  of  water  as  hot  as  can  be  borne 
may  be  prescribed  for  the  patient's  use  at  home. 

.Sometimes  it  is  expedient  to  introduce  cotton  saturated 
with  a  10  per  cent,  aqueous  or  glycerin  solution  of  ichthyol. 
After  twenty  to  thirty  minutes  the  crusts  n-ill  t>e  softened 
and  detached  from  the  mumus  membrane.  They  are  then 
easily  removed  by  blowing,  and  the  use  of  forceps.  This 
cvurse  of  treatment  if  faithfully  carried  out  will  bring  al>out 
great  relief  in  a  large  number  of  cases. 

Sugar  in  the  form  of  simple  syrup  has  been  tried  and  found 
fairly  successful  in  the  treatment  of  the  ozenal  rhinitis.  The 
theory  is  that  cane-sugar  prevents  decomposition.  Cotton 
or  gauze  saturated  with  the  simple  syrup  is  packed  in  the 
nasal  cavity  and  left  in  place  for  one  to  twelve  hours.  A 
10  per  cent,  solution  of  scarlet  red  in  mucilage  of  acacia  has 
also  been  recommended.     \'atcines  may  be  used. 

Associated  sinus  disease  should  be  treated  as  described 
under  Arvenimry  SiniiMe^. 

Syphilis  of  the  Nose. — Primary  infection  of  the  nose  is  rare. 

The  semndury  symi)Uniis  rarely  show  them.selves.  although 
mucous  patches  have  been  observed  in  the  anterior  nares. 

The  second  stage  may  be  manifested  as  an  exantliema  of  tlie 
nasal  mucous  membrane,  the  patient  seeming  to  suffer  fmm 
an  aggravated  "cold  in  the  head,"  In  infants  an  obstinate 
catarrh  should  arouse  suspicion  of  specific  disease.  In 
infantile  eases  there  is  profuse  secretion  which  becomes  dried, 
forming  crusts  in  the  nose.    The  bridge  of  the  nose  is  flat. 

The  trriiary  utage  may  come  quite  earl\-,  neCTosis  of  bone 
having  occmred  at  the  seventh  month  after  the  primary 
infection.  It  usually  occurs  at  from  two  to  five  years  after 
infection. 

The  tertiary  stage  affecting  the  septiun  in  adidts  is 
accompanic<l  by  little  or  no  pain.  If  it  affects  the  inferior 
turbinal.  a  boring  pain  is  present. 

Treatment.— The  treatment  should  be  about  the  same  as 
for  syphilis  in  other  parts  of  the  IkkIv.  The  classical  remedies, 
mercury  for  the  secondary  stage  and  the  iodids  for  the 
tertiary  stage,  should  be  prescribed,     (iummata   may    be 
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1  bjr  Inge  tfcncs  id  ioSA  if  aAmnisIeTTd  beTorel 
'os.  la  ^rsat  cases  wttca  the  time  limit  is  [ 
BgAort  s«lvaisaB  or  one  at  its  cqiaraknts  should  be  used.  J 
The  foAowii^  presfTiptioo  shooU  be  used  during  the  ad-  j 
mimstratioa  of  n 


.   ad     Si.— M. 


Infants  with  syphilitic  coryza  should  Ije  fed  with  a  bottle 
and  the  syrup  of  the  iodid  of  iron.  cod-Hver  oil,  and  mercury 
be  given.  The  nostrils  should  be  kept  free  frtini  crusts  and 
thick  mucus  by  means  of  an  alkaline  apray. 

.^(■i|uestra  of  necrosed  bone  should  be  carefully  removed 
tlirouKfi  the  anterior  nares.  'I'he  horrible  iwlor  ma,",-  be  some- 
what overcome  by  an  alkaline  douche.  Where  there  is 
extensive  ulceration,  employ  calomel  fumlgiition  }>y  means 
of  an  apparatus  consiHting  of  a  pi)rcelain  tub<-  in  which  some 
(if  the  piwdcr  is  heated  over  a  spirit  iHmp.    In  the  meanwhile 
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a  gentle  current  of  air  should  be  forced  tlirougli  the  tube 
with  a  hand  bulb  or  compressed-air  cliamber.  ^Vhere  there 
is  a  deep  ulceration  the  following  prescription  should  be 
applied : 

B— Liq.  hydrarg.  nilratia 5j-iv; 

Aquic q.  B.  rut     3i. — M. 

Sig. — To  be  applied  to  the  iloughing  ulrer  of  tertiary  Byphilis.    Aa  the 
npplicatioti  is  very  paintul.  rorain  Btiould  first  be  applied. 


Tuberculosis  of  the  Nose.— Occurrence.— Primary  tuber- 
C'ulixsis  of  the  nose  is  very  rare.  Involvement  of  the  nose 
folldwirjg  tuberculosis  of  the  lungs  or  throat  is  more  common. 

Diagnosis. — Microscopic  examination  of  the  tissue  for 
tubercle  bacilli  should  be  made. 

The  tul)ercuiar  ulcer  is  nodular  ami  of  a  grayish  color, 
while  those  of  lupus  are  red  and  irritable  in  appearance.  The 
ulcerative  process  is  much  slower  than  in  syphilis.  It  ia 
usually  locatcfl  upon  the  cartilaginous  portion  of  the  septum, 
while  in  syphilis  the  bony  portion  is  affected. 

Trefttment. — This  should  he  general  and  local.  The 
general  treatment  should  be  the  same  as  for  tuberculosis 
elsewhere.  Creosote  should  be  given,  beginning  with  3-drop 
doses  three  times  a  day,  gradually  increasing  the  dose  to 
10  to  15  minims  or  to  the  point  of  toleration.  Cod-liver 
oil.  iron,  and  the  sjTup  of  the  hypophosphites  should  be  gi\'en 
as  for  general  tuberculosis. 

The  local  treatment  consists  in  curettement  with  a  sharp 
spoon,  followed  by  the  application  of  a  50  per  cent,  solution 
of  lactic  acid.  A  5  to  10  per  cent,  solution  of  menthol  in 
olive  oil  may  be  used  locall\-  as  a  palliative  measure. 

Tuberculin  is  of  doubtful  value. 

Qlanders. — Occurrence.— This  disease  is  rare  in  man,  but 
may  be  transniittetl  from  the  horse,  in  which  it  is  common. 
It  is  a  ciiiitagiou.s  disease,  characterized  by  submucous 
infiltratitms.  or  granulation  tumors,  which  undergo  rapid 
degeneration  and  discharge  a  foul,  offensive  material.  The 
disease  is  essentially  an  acute  one,  but  may  become  chronic. 

Etiology. — The  Liiffler  bacillus  mallei  is  the  specific  organ- 
ism which  causes  the  disease.    Horsemen  or  stablemen  who 
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spend  much  of  their  time  with  horses 
become  infected.    Abrasions  of  the 
probability  of  infection. 

Symptoms.  ^ — The  acute  form  or  stage  of  the  disease  presents 
much  the  same  clinical  picture  as  that  of  most  acute  infectious 
fevers.  ChiUs,  rigors,  lassitude,  headache,  nausea,  vomiting, 
dyspnea,  and  diarrhea  are  usually  present.  Local  heat,  red- 
ness, swelling,  and  pain  are  present.  The  adjacent  lymphatic 
glands  become  swollen  and  painful.  Translucent  nodules, 
which  ulcerate,  form  on  the  surface  of  the  rnucous  membrane. 
The  pulse  and  temperature  run  high,  and  there  are  pro- 
found toxemia,  exhaustion,  and  profuse  sweating,  which 
finally  terminate  in  death.  The  close  of  the  disease  very 
much  resembles  that  of  typhoid  fever. 

The  chronic  form  runs  a  less  rapid  and  milder  course.  The 
symptoms  are  much  the  same  as  in  the  acute  form,  with  their 
intensity  much  diminished. 

Treatment. — The  toxemia  and  exhaustion  are  somewhat 
modified  by  the  administration  of  quinine,  iron,  strychnine, 
and  whisky.  Abscesses  formed  in  the  nasal  or  adjacent 
tissues  should  be  promptly  opened,  their  walls  cauterized 
and  cleansed  frequently  with  antiseptic  washes.  Potassium 
iodid  will  mixlify  the  course  of  the  disease  in  some  cases. 

Rhinoscleroma. — A  very  rare  disease,  characterized  by 
the  formation  of  firm  nodular  masses  in  the  submucosa; 
although  it  ma>-  extend  to  the  skin  of  the  nose  and  adjacent 
structures.  The  disease  progresses  slowly  by  extension,  is 
painless,  and  does  not  show  a  tendency  to  ulcerate.  The 
nodules  are  composed  of  fibrous  tissue  and  small  round 
cells.  There  are  no  constitutional  symptoms,  although  it  is 
probably  flue  to  a  microorganism. 

Etiology, — It  is  probably  of  bacterial  origin,  the  Frisch 
bacilli  within  the  Mikulicz  cells  and  in  the  surrounding  tissue 
having  been  found.  Sex,  age,  and  local  nasal  conditions  are 
not  known  to  exert  a  marked  influence. 

Symptoma.— The  infiltration  nodules  or  plaques  usually 
begin  at  the  margins  of  the  nare.4  at  the  union  of  the  skin  and 
mucous  membrane,  and  are  firm;  the  skin  over  them  is 
smooth,  slightly  shiny,  hairless,  and  very  slightly  congested 
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from  venous  stasis.  There  is  no  dischargf.  ulceration,  or 
pain.  The  infiltration  may  extend  to  the  skin  of  the  external 
nose  and  face,  but  usually  extends  backward  into  the  nares, 
or  to  the  larynx  in  very  rare  instances.  The  nose  becomes 
misshapen  and  stiff,  and  finally  m<ire  or  less  stenosetl.  This 
ciiangeil  appearance  of  the  nose  and  the  compensatory 
moutli-breathing  give  the  patient  quite  a  peculiar  physiog- 
nomy. Laryngeal  spasms  and  dyspnea  may  occur  when  the 
di.sease  has  advanced  to  the  larj-ngea!  submucosa.  The 
uvula  may  become  involved  and  subsequently  atrophied. 

Treatment. — Such  constitutional  remedies  as  mercury  and 
the  iodids  ha\-e  been  tried,  but  with  little  if  any  effect. 
Total  removal  of  the  tissue  is  followed  by  its  return.  The 
only  point  to  be  gained  by  surgical  interference  is  the  relief 
of  the  nasal  stenosis  and  its  attendant  sequelae. 

The  ,r-rays  and  radium  seem  to  ofTer  the  best  chances  for 
a  cure. 

Lupus  ol  the  Nose. — Etiology.— The  etiology  of  this  infec- 
tion is  closely  allied  to  tuberculosis  of  the  nose,  but  has  a 
somewhat  different  clinical  aspect.  It  Is  probably  a  chronic 
form  of  tuberculosis.  Lupus  of  the  mucous  membrane  of  the 
nose  is  usually  secondary  to  and  associated  with  a  similar 
affection  of  the  skin  of  the  face.  The  nodules  are  about  the 
size  of  a  pin-head,  while  those  of  tuberculosis  are  larger. 
The  tubercular  nodules  tend  to  coalesce,  while  those  of 
lupus  have  no  such  tendency.  The  nodules  are  red  and 
irritable  in  appearance,  while  those  of  tuberculosis  are 
grayish  in  color. 

Treatment. — Tonics  and  potassium  iodid  are  of  some  value, 
but  energetic  local  treatment  is  more  efTective.  Curettemcnt. 
followed  by  the  application  of  the  electric  cautery,  chromic 
or  lactic  acid,  is  probably  the  most  reliable  method  of 
procedure. 

NASAL  POLTFI. 

They  are  usually  located  on  the  free  border  of  the  middle 
turbinal  or  on  the  outer  wall  of  the  middle  meatus  about 
the  lips  of  the  hiatus  semilunaris.  They  rarely  grow 
.  from  the  septum  or  inferior  turbinated  body,  and  if  found 
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apparently  growinn  from  the  inferior  turbinate,  careful  in- 
spection will  re^■eal  their  oriRiii  in  many  cases  to  be  from  the 
antrum.  The  mucous  Diembrane  of  the  ethmoidal  cells  fre- 
quenth'  undergoes  polypoid  degeneration.  In  these  cases  the 
polj'pi  may  grow  entirely  from  the  ethmoidal  cells  and  pro- 
trude into  the  nasal  cavity. 

The  mucous  membrane  of  the  -sinuses  frequently  undergoes 
pttlypoid  degeneration. 

Etiolofy.^\*arious  explanations  have  been  nfTered,  but  none 
of  them  satisfactorily  explains  the  origin  of  the  growths. 
As  they  are  often  found  with  suppurative  ethmoiditia,  some 
have  held  that  all  nasal  polypi  are  due  to  necrosing  ethmoid- 
itis.  Still  others  have  observed  that  nasal  polypi  are  preceded 
by  an  edematous  condition  of  the  middle  turbinal,  and  have 
advanced  the  theory  that  thej'  are  the  result  of  chronic 
edema  of  a  hyperplastic  muco.sa.  They  are  more  common  in 
men  than  in  women,  and  usually  occur  after  the  twentieth 
yenr. 

Symptoms. — If  the  growths  are  small,  the  subjertipe  symp- 
toms may  be  slight.  If  they  are  numerous  and  are  large 
enough  to  obstruct  tlie  respiratory  tract  of  the  nose,  a  pro- 
nouncctl  nasal  tune  (diminished  resonance)  and  mouth- 
breathing  form  the  chief  symptoms.  The  patient  sometimes 
feels  the  growths  tlapping  back  and  forth  during  respiration. 
The  nasal  stenosis  is  sometimes  complete.  Objectively  the 
growth  api>ear8  as  a  pearly,  grayish-blue  translucent  tumor, 
pendant  from  the  region  of  the  middle  turbinal.  It  is  freely 
movable  with  a  pnibe. 

Treatment.— The  surgical  remoral  of  the  growtlis  is  so  simple 
that  it  seems  useless  to  resort  to  other  methods  of  treatment. 
The  cold-wire  snare  afforda  a  practical  and  effective  method 
of  treatment.  After  the  application  of  a  5  per  cent,  solution 
of  c-ocain  to  the  mucous  membrane  of  the  middle  tm-binated 
iKxiy  and  middle  meatus,  the  wire  loop  should  be  insinuated 
around  the  growth  as  near  its  point  of  attachment  as  possible. 
The  loop  should  then  l>c  gradually  tightened  and  the  growth 
thus  removed,  Twisting  off  the  growth  with  forceps  is  a 
ijarljarnus  and  obsolete  method  of  treatment  which  is  men- 
[1  only  for  the  purpose  of  condemning  it. 
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If  the  middle  turbinate  bone  and  ethmoid  ceils  are  dis- 
eased, H  portion  of  the  bone  should  be  included  in  the  loop 
and  renioA'ed  at  the  same  time. 

In  aonie  cases  the  foregoing  methods  are  not  aufficiently 
thorough  to  remove  all  the  budding  granulations  and  polypoid 
masses.  The  ethmoid  cells  should  lie  exenterated  as  described 
under  the  surgical  treatment  of  the  ethmoid.  The  operation 
is  not  simple,  and  should  be  undertaken  only  after  a  thorough 
familiarity  with  the  regional  anatomj'  of  the  part.s  is  acquired. 
There  is  some  danger  of  penetrating  the  orbit,  and  e\"en  the 
cranial  cavity,  as  the  ethmoidid  walls  are  thin  and  in  case 
of  chronic  suppuration  very  much  softened  or  necrosed. 


FOREIGN  BODIES  IN  THE  NOSE. 

Beans,  com,  peas,  beads,  nails,  and  other  ^rnall  articles  are 
sometimes  put  into  the  nose  by  children  and  insane  people. 
In  one  case  the  author  removed  the  nipple  and  percussion- 
cap-tube,  weighing  .325  grains,  from  the  nose  of  a  man  sixty 
years  old.  It  had  been  in  his  nose  for  thirtj'  years.  The 
history  developed  the  fact  that  thirty  years  ago,  in  firing  a 
musket  it  exploded,  destroying  his  left  eye.  Since  that  time 
he  had  been  troubled  with  a  foul-smelling  pus  discharge 
from  that  side  of  his  nose.  It  was  for  this  condition  he  was 
referred  to  me.  A  pair  of  hea\'y  angular  forceps  (Fig.  102) 
was  used  in  it.i  extraction.  The  smaller  and  more  usual 
foreign  bodies  may  be  removed  with  a  small  hook  {similar  to 
an  ear  hook),  forceps,  snare,  or  probe. 
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fthiTtftHtiK — Should  a  foreign  body  become  encrusted  with 
carbonate  and  phosphate  of  lime  it  is  called  a  liiinolitti. 
Mucus,  a  blood  clot,  a  fragment  of  bone,  etc.,  may  become 
the  nucleus  of  a  rhinolith.  The  treatment  is  as  for  foreign 
bodies. 

EPISTAXIS. 

EtudoE7. — Nasal  hemorrhage  may  be  due  to  local  causes 
such  as  traumatism,  ulcers,  and  nasal  tumors.  In  picking 
crusts  from  the  septum  or  in  forcibly  blowing  them  from  the 
nostrils  the  e[MtheliaI  lining  may  be  torn  off  and  hemorrhage 
result.  Epistaxis  may  also  result  from  local  congestion  due 
to  remote  diseases,  as  chronic  Bright 's  disease  and  siTectiona 
of  the  spleen.  Some  of  the  exanthematous  fevers  (as  small- 
pox, tj-phas,  tj-phoid  and  relapsing  fever),  purpura,  scur\'y, 
leukocj-themia,  anemia,  plethora,  acute  yellow-  atrophy  of 
the  liver,  and  phosphorus  |X)isoning  may  be  attended  by  nasal 
blee<ling.     In  some  cases  it  is  due  to  a  hemorrhagic  diathesis. 

Treatment. — In  plethoric  persons  it  ma\'  be  well  to  allow 
the  hemorrhage  to  continue  for  a  time  before  attempting  to 
check  it.  Mild  astringents,  as  tannin,  will  check  the  hemoi^ 
rhage  in  mild  cases.  Lying  upon  the  back,  raising  the  hand 
above  the  head,  cokl  sponging  to  nose  and  forehead,  or 
irrigation  with  water  at  alH>ut  110°  F.  are  \-aluable  remedies. 
The  application  of  a  I  to  1000  adrenalin  chlorid  solution  or  a 
saturated  solution  of  antipyrine  by  means  of  cotton  to  the 
nasal  membrane  i.s  often  followed  by  si)eedy  relief.  In  the 
more  ol>stinate  cases  the  nose  should  be  carefully  examined 
for  bleeding-points,  wliic'h,  if  foun<l,  should  Iw  cauterized. 

In  cases  which  do  not  yield  readily  to  the  simpler  methods 
of  treatment,  anterior  and  postnasal  plugging  sliould  be  done. 

Anterior  nayal  plugging  is  I)est  done  with  a  long  strip  of 
gauze  passed  inward  an<l  upward  between  the  [xisterior  end  of 
the  middle  turbinated  Ixnly  and  the  septum,  where  the  end  is 
held,  preventing  it  fn)m  dn)pping  into  the  pharynx.  The 
remainder  of  the  gauze  should  l>e  jmcked  in  alternating  up- 
and-down  folds  until  the  anterior  nares  is  rcache<l.  This  will 
usually  check  the  hemorrhage,  and  shoidd  be  left  in  place  for 
from  six  to  twenty-four  hours. 
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Postnasal  pluijging  is  still  more  certain  in  its  results.  Tliia 
is  accomplished  by  passing  a  stout  linen  or  silk  thread  through 
the  nose  into  the  pha^J^lX  by  means  of  a  Bellocq  cannula  (Fig. 
103)  or  a  soft-rubber  catheter.  The  thread  should  be  about 
three  feet  long,  so  that  one  end  of  it  is  sure  to  remain  outside 
the  nose.    As  the  thread  appears  in  the  pharynx  it  should  be 


seized  with  a  pair  of  forceps  and  drawn  forward  through  the 
mouth.  It  should  then  be  cut  loose  from  the  cannula  or 
catheter,  which  should  be  withdrawn.  A  loop  should  be 
made  in  the  oral  end  of  the  thread  and  a  ball  of  cotton  the 
size  of  an  English  walnut  fastened  within  it.  Traction  upon 
the  nasal  end  of  the  cord  will  draw  the  ball  of  cotton  into 
the  pharynx,  the   index   finger  being   inserted   to  guide   it 
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upward  along  the  posterior  pillar  of  the  fauces  into  the 
nasopharynx.  In  this  way  the  danger  of  inverting  the  soft 
palate  into  the  postnares  is  avoided.  Traction  upon  the 
cord,  aided  by  the  index  finger  in  the  nas(»pharyngeal  space, 
guides  the  cotton  into  the  posterior  nares,  where  by  pres-sure  it 
checks  the  hemorrhage.    If  necessary,  strips  of  gauze  can  also 
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be  packed  in  the  anterior  nares.  If  the  f^uze  is  to  be  left 
IK  sUu  for  more  than  twenty-four  hours,  it  should  be  moist- 
ened with  the  c-ompouiid  tincture  of  benzoin,  to  prevent 
decomposition  of  the  blcxxl  clot  and  se<Tetion3. 

NASAL  NEUROSES. 

Anosmia,  or  Loss  of  Smell.— Etiology.— The  loss  of  smell 
may  I>e  an  intermittent  or  a  permanent  (rondition.  In  malaria, 
polypi,  and  rheumatic  affections  it  may  be  intermittent. 
According  to  Sir  Morell  Mackenzie,  if  the  anosmia  lasts  for 
two  years,  it  is  likely  to  be  permanent.  The  usual  causes  are 
inflammatory  conditions  of  the  nasal  mucous  membrane. 
Thus  it  is  often  present  in  liypertn)phic  and  atrophic  rhinitis. 
Nasal  iM>lypi  may  cause  it  by  preventing  the  current  of  air 
reaching  the  olfactory  area.  It  may  l>e  due  to  a  lesion  of  the 
olfatrtory  centre,  or  of  the  nerve  itself.  It  may  affect  one  or 
both  sides. 

The  treatment  of  anosmia  is  successful  in  those  cases  due 
to  sj'phihtic  inflammation,  malaria,  hysteria,  and  temporary 
olwtructions.  It  is  unsuccessful  in  old-standing  cases  due  to 
inflammation  <if  the  nasal  nmcous  membrane  and  in  cases  of 
central  origin. 

Parosmia. — Symptoms. — 1  n  this  condition  the  patient  com- 
plains of  constant  or  recurrent  perception  of  foul  odors.  It 
(Hrurs  in  the  insane,  and  is  one  of  many  other  perversions 
of  the  senses  observed  among  them.  Persons  affected  by 
chronic  nasal  sinns  infection  characteristicjilly  complain  of 
a  foul-smelling  and  -tasting  discharge  which  is  odorless  to 
others. 

Treatment. — The  treatment  consists  of  n[)pn>pri«te  reme- 
<lies  and  surgi<-al  measures  addresst^i  to  the  conditions 
causing  it. 

Hnwrosmia. — Definition. — This  is  a  condition  in  which  the 
sense  of  smell  is  more  acute  than  normal. 

It  occurs  in  hysterical  and  ver>'  nervous  persons. 

Treatment. — The  treatment  should  be  addressed  to  the 
general  imderlying  condition. 
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HAY  FEVER  (HYPERESTHETIC  RHINITIS). 

Synonyma. — This  condition  is  known  under  \arious  naraen, 
viz.,  Vasomotor  Rhinitis,  ^'asomoto^  Coryza,  Hummer 
("atarrh.  Autumnal   Catarrh,  Rose  Cold.  Pollen  poisoning, 


It  is  characterized  by  annual  recurrences  of  intense  swelling 
tiF  the  nasal,  tracheobronchial  and  conjunctival  mucous 
membrane,  produc'ed  in  hypersensitive  individuals  by  the 
sensitizing  and  anaphyiatoxic  action  of  the  pollen  of  certain 
plants.  It  is  attended  by  sneezing  and  profuse  watery  dis- 
charge from  the  nose.  The  eyes  itch  and  burn,  and  are  very 
sensitive  to  light. 

BtioloKf . — The-  chief  exciting  cause  is  the  pollen  of  certain 
plants.  Predispo/ting  cauiieg:  (a)  a  neurotic  habit  is  perhaps 
the  most  important;  {b)  heredity;  (r)  certain  morbid  con- 
ditions of  the  nose,  as  hypertrophic  rhinitis,  deflections  and 
thickening  of  the  septum,  polypus  and  hjperesthetic  areas. 
There  are,  however,  many  cases  in  which  there  seems  to  be  no 
local  morbid  condition.  Some  writers  claim,  however,  that 
there  are  always  three  conditions  which,  acting  in  unison, 
cause  hay  fever;  that  if  one  of  these  conditions  is  absent,  hay 
fever  does  not  develop.  The  three  conditions  are :  ( ! )  The  irri- 
tating pollen  in  the  atmosphere.  (2)  The  neurotic  habit.  (3) 
The  local  morbid  condition  of  the  nasal  mucous  membrane. 
If  these  three  conditions  are  necessary  to  the  existence  of 
hay  fever,  the  removal  of  either  one  of  them  will  effect  a  cure. 
In  many  cases  the  conditions  are  all  present,  and  in  some  of 
them  the  removal  of  the  local  morbid  condition  effects  a  cure. 
It  is,  however,  doubtful  if  it  should  be  positively  stated  that 
the  three  conditions  are  present  in  all  cases.  While  much  has 
been  written  upon  the  subject,  there  is  yet  much  to  learn  con- 
cerning the  etiologj'  and  patholog>'  of  the  disease,  WTiat  we 
now  know  as  "  hay  fever"  may  in  time  be  found  to  represent 
widely  different  conditions. 

Fatholo^. — The  special  pathology  of  hay  fever  is  little 
understood.  The  pollen  of  certain  grasses,  flowers,  etc.,  and 
the  odor  of  certain  animals  excite  the  train  of  symptoms. 
Jn  some  cases  there  is  hypertrophy  of  the  inferior  turbinate 
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bodies,  especially  at  their  posterior  extremities.  Polypi  are 
often  i)reseiit.  In  others,  especially  those  suffering  from 
asthma,  tliere  are  nunienms  small  elevated  patches  on  the 
membrane  {'overinj;  the  septum  and  inferior  turbinate  bodies. 
These  are  found  less  frequently  in  the  meat!  and  floor  of  the 
nose.  The  presence  <if  uric  acid  an<l  the  xanthin  group  of 
tr>xins  in  the  blood  is  regardeil  by  some  as  the  chief  pre- 
chsposint;  cause  of  the  attacks. 

Symptoms. — The  pmiionilnry  symjAuma  are  itching,  smart- 
ing, and  burning  sensations  at  the  inner  canthus  of  the  eye. 
Some  complain  of  similar  symptom.s  in  the  throat  or  roof  of 
the  month.  The  onset  is  usually  sudden,  .so  that  within  a 
few  hours  the  i-ase  is  well  estal)lished.  After  the  premonitory 
stage  the  inferior  turbinate  bodies  swell  with  great  rapidity, 
completely'  (H-<-liiding  the  na.sal  passages.  The  eyes  overflow 
with  tears,  the  conjinictiva  becomes  injected  with  blood, 
an<l  the  nose  jxntrs  forth  quantities  of  serum  and  mucus. 
\'nri<ius  symptoms  develop  from  time  to  time,  as  parox^'smal 
sneezing,  photophobia,  mental  depression.  spasmo<lic  asthma, 
etc. 

The  iibjMier  s\inptonis  are  thase  usually  found  in  the 
various  t.vix-s  of  catarrh.  se|)tal  deformities,  and  polypoid 
depenenition  of  the  mncims  membrane. 

Prognosis.  — This  is  favorable  so  far  as  life  is  coneenied. 
Tlic  probability  of  [K'nunnent  relief  is  goml  in  some  cases 
after  the  correction  of  the  morbid  comlitions  within  the  nose. 
Other  cases  will  not  improve  under  any  form  of  treatment. 
If  there  is  little  or  no  loeiil  pathological  change  within  the 
iiarcs,  the  prognosis  under  treatment  is  less  favorable  than  in 
those  rases  in  which  there  is  marked  intranasal  disease.  The 
prognosis  should  idways  l>e  guardcti,  as  the  neurotic  element 
is  often  rjuite  prominent  and  renders  the  chance  of  permanent 
improvement  (piite  problematical. 

Treatmont. — Man\-  remedies  and  methods  of  treatment 
have  Incn  adviK-ated  for  the  relief  of  this  very  distressing  and 
[x^rsistent  dis(.'asc.  None  of  them  has  proven  to  be  of  universal 
or  even  general  application. 

Thos<'  who  fa\'or  the  iietirotie  origin  of  the  disease  have 
advocated  constituticmal  and  diathetic  remedies,  with  th^ 
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hope  that  the  nervous  system  when  thus  reinforced  would  no 
longer  be  affected  by  the  phenomena  presented  in  hay  fever. 

Others  have  directed  their  attention  to  the  pollen  origin  of 
the  disease,  and  have  recommended  a  change  of  climate  or  the 
pollen  vaccines  as  the  only  effective  remedy, 

Stilt  others  hold  that  local  nasal  disease  is  the  cause  of 
hay  fever,  and  advocate  the  correction  of  all  deformities, 
obstructions,  and  diseases  of  the  nasal  respiratory  tract  as 
the  only  rational  method  of  treatment. 

Clinical  experience  has  demonstrated  that  in  most  cases  all 
three  factors  must  be  combated  in  order  to  eradicate  the  affec- 
tion. Oftentimes  it  is  impossible  to  remove  all,  or  even  one, 
of  the  causes.  In  other  cases  the  disease  may  be  very  much 
improved,  or  altogether  cured,  by  either  removing  to  a 
different  climate,  correcting  the  neurotic  and  lit  hemic 
habits,  or  freeing  the  nose  from  morbid  processes. 

Pallialice  Treatment.  —  During  the  paroxysms  or  acute 
exacerbations  curative  treatment  should  not  be  attempted. 
The  distress  is  so  great,  however,  that  palliative  measures 
should  be  administered.  Sneezing,  lacrimation,  asthma,  and 
nasal  stenosis  are  the  most  annoying  symptoms.  Remedies 
that  will  overcome  the  nasal  stenosis  are  chiefly  indicated,  as 
the  other  sjinptoma  are  secondary  to  it. 

Cocain  kydroehlorale  in  solution  varying  in  strength  from 
1  to  10  per  cent,  has  been  used  with  marked  relief  of  all  the 
distressing  phenomena.  There  are  three  objections  to  its 
use,  however,  viz.:  (n)  After  a  time  it  looses  its  depleting 
effect  and  the  engorgement  becomes  greater  than  before. 
(6)  Its  effects  are  transient  and  it  must  be  used  at  short 
int€r\'als.  (c)  The  TOcain  habit  is  often  quickly  formed. 
Hence  its  use  should  be  resorted  to  only  after  trying  all  other 
methods  of  treatment  without  success. 

Menthol  in  oily  solution  or  suspension  applied  to  the  nasal 
mucous  membrane  and  to  the  postnasal  space  is  agreeable. 
It  should  be  used  in  2  to  1(1  per  cent,  solution.  Sometimes 
it  is  essential  to  apply  it  to  the  posterior  ends  of  the  inferior 
and  middle  turbinals.  This  should  be  done  with  a  curved 
cotton-wound  applicator  and  the  aid  of  the  head  and  the 
postrhinoscopic  mirrors. 
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Svprarenal  extract  gives  temporary  relief,  as  it  rapidly  and 
completely  depletes  the  swollen  turbinals,  A  1  to  5000 
solution  should  be  sprayed  into  the  nose  every  three  or  four 
hours. 

Linear  scarijicaiion,  as  describnl  under  Chronie  Rhinitis 
with  turgeseence,  sometimes  atfords  relief.  Cucaia  anesthesia 
should  first  he  produced. 

Severe  asthmatic  attacks  are  often  benefited  by  the  adminis- 
tration of  the  following  mixture  (Kyle)  every  three  or  four 
hours: 

B^Morphiiue  BulphntU gr.  i 

Stryohoinffi  aulphatis ET.  A 

HyoBcin«  hydrobfomatia  .,.,,,...     gr.  tin — M. 

If  the  foregoing  remedies  fail  to  aifcjrfl  relief,  the  patient 
should  be  sent  to  a  suitable  climate  fur  a  period  of  two  months, 
or  until  the  "  hay-fe^■er"  season  is  over.  This  does  not  effect 
a  cure,  but  affords  relief  from  the  distressing  sjmptoms. 

Interparoxysmal  Trealment. — During  the  intervals  of 
fret-doni  from  acute  manifestations  the  nose  and  general 
system  should  be  brought  to  as  near  the  normal  as  possible. 
Such  treatment  should  not  be  postponed  until  the  paroxysmal 
seizures  appear.  The  nasal  mucous  membrane  is  then  in  no 
condition  for  surgical  interference,  and  the  general  system 
will  usuaUy  not  respond  promptly  enough  to  abort  the  attack. 
As  there  are  ten  or  eleven  months  of  freedom  from  ^cute 
symptoms,  this  time  should  be  used  in  preparing  the  patient 
to  withstand  the  peculiar  irritation  that  causes  the  paroxysms. 

Intranasal  irregularities  and  hypersen^iHven&is  should  be 
corrected  during  the  quiescent  periwi.  During  the  winter 
and  spring  months  the  mucous  membrane  of  the  nose  is  in 
the  most  favorable  condition  for  surgical  interference.  Spurs, 
ridges,  hypertrophies,  hyperplasias,  deflections,  excrescences, 
polypi,  etc..  should  be  removed  or  corrected  by  appropriate 
surgical  and  remedial  measures.  These  have  been  described 
elsewhere  and  will  not  be  further  considered  here. 

The  hyprrsensitice  areas  should  be  located  with  a  blunt 
probe  and  cauterized  with  trichloracetic  acid  or  a  white-hot 
plntimim  knife.     The  areas  may  be  located  by  passing  the 
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probe  over  the  mucosa;  the  moment  a  sensitive  area  is 
touched  the  patient  will  experience  intense  burning,  smarting, 
itching  senHations  in  the  nose  and  inner  canthus  of  the  eye. 
A  flat  cautery  point,  previously  adjusted  so  that  it  will 
come  to  a  white  heat  the  moment  the  current  is  connected, 
should  be  applied.  The  flash  of  white  heat  will  make  a 
superficial  burn  and  will  be  uiiattende<l  by  [Hiin.  If  the 
electrode  is  heated  to  only  a  cherr\-red,  the  tissues  will  be 
deeplj'  burned  and  there  will  l>e  intense  pain.  PVom  two  to 
four  spots  may  be  cauterized  at  a  sitting.  After  a  period  of 
four  to  seven  dajs  the  treatment  may  be  repeated  with  safety. 
It  should  be  continued  until  all  sensiti\e  spots  are  n 
The  posterior  ends  of  the  turbinals  and  septum  should  be 
carefully  searched  for  sensitive  areas,  and  if  found  should  be 
cauterized  with  the  aid  of  the  jmstrhinosciipic  mirror. 

Cocain  should  not  be  u.sed  in  the  retlut-tion  of  the  sensitive 
areas,  as  it  would  interfere  with  the  symptoms  which  enable 
the  operator  to  locate  them. 

Pollen  Extracts. ^iecently  the  specific  treatment  of  hay 
fever  by  active  immunization  with  pollen  extracts  has  been  ad- 
vocated. A  fresh,  sterile,  solution  of  uniform  potency  should 
be  used.  The  immimization  should  be  begun  before  the  advent 
of  the  hay-fever  season.  Manning  reports  21  oases  tested: 
14  were  objectively  and  subjectively  relieved.  Oppenheimer 
and  Gottlieb  report  II  ca.sea,  H  were  cured  for  the  season, 
4  were  improved,  2  not  improved.  Koessler  reports  41 
cases  (36  of  these  had  autumnal  catarrh)  4  were  apparently 
cured,  29  improved  and  H  not  improved. 


THE  SEPTUM. 

OBSTRUCTIVE    MALFORMATIONS    OF    THE    NASAL 
SEPTUM. 

The  deformities  of  the  nasal  septum  may  be  divided  into 
(1)  spurs,  ridges,  or  crests;  (2)  deviations  or  deflectit 

Etiolocy. — Trauma   is  undoubtedly  a  factor  in  a   small 
number  of  cases.     Probably  the  majority  of  cases  j 
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duoed  by  an  unequal  development  of  the  septum  as  com- 
pared with  the  nasal  C'a\'it.v.  A  high  arched  palate  is  asso- 
ciated with  many  cases  of  deflections. 

PafludofT. — The  malformation  ma\'  involve  the  cartilag- 
inous or  bony  portions  onlj'  or  both  m&y  be  involved.  The 
spurs  and  ridges  are  usually  located  anteriorly  on  the  lower 
third  of  the  septum  at  the  union  of  the  cartilaginous  and 
bony  tissues.  The  deviation  may  be  "c"  shaped,  where  the 
convexity  pniduc-cs  a  partial  or  complete  stenosis  on  one 
side  or  "h"  shai>ed,  in  which  both  sides  may  be  more  or  less 
obstructed. 

Symptoms. — The  symptoms  when  present  are  those 
incident  to  nasal  obstruction  to  respiration  or  drainage. 

(a)  Impaire<l  breathing  nn  one  or  both  sides. 

(h)  Headache  is  frequently  present  if  there  is  a  contact  or 
jjressu re-point  between  the  septum  aii<i  a  turbinate. 

(r)  It  the  deviation  obstructs  the  outflow  of  the  sinuses 
draining  into  the  infundibulum  and  there  is  a  coexisting 
sinus  di,sense,  the  various  symptoms  of  the  sinus  trouble  may 
lie  aggriivatcd. 

(d)  Crusting  and  bleeihng  from  the  nose  is  frequently 
jm'sent  and  may  hv  due  to  the  irritation  of  the  mucous 
membrane  consetjucnt  to  the  exposed  position  of  the  de\ia- 
tion  or  spur  in  the  air  channel. 

(e)  Asthma,  hay  h-ver  and  neuralgia  sometimes  have  as 
their  reflex  causes  an  intranasal  pn'ssure  or  irritation. 

(/)  An  external  nasal  deformity  is  freciuently  present  with 
A  m«rke<l   dcviHtion  of  the  septum. 

Exostoses ajidEnchondioses. — Sjmonyms. — LSpurs;  Itidges; 
au<l  Crests. 

Occunence.'  Thcst-  thickenings  of  the  sejrtum  are  com- 
pos4*d  of  cartiluginijus  or  Ijony  tissue,  or  of  Ixith  combined; 
and  arc  usually  located  anteri<irly  on  the  lower  third  of  the 
septum  lit  the  union  of  the  cartilaginous  and  bony  tissues.  If 
the  growth  is  in  the  torm  of  a  ridge  or  crest,  it  usually  extends 
from  the  anterior  niircs  (where  it  is  cartilaginous)  backward 
and  upwani  to  the  bony  jiortinn  of  the  se]>fum  fwliere  it 
assumes  the  tyjH-  of  tissue  from  which  it  grows),  (hi  the 
bony  portion  of  the  septum  isohitcil  spurs  of  considerable 
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size  are  often  found,  the  presence  of  which  cannot  always 
be  determined  on  account  of  a  coexisting  deflection  of  the 
septum  or  excessive  hj'pertropliy  of  the  turbiiials.  A  spur 
growing  in  this  location  is  often  the  source  of  considerable 
irritation  and  obstruction,  and  should  be  removed. 

Treatment.-  In  view  of  the  disturbed  functions  of  the 
respiratory  tract,  ami  secondarily  of  those  of  nutrition  and 
tissue  metabolism,  it  becomes  apparent  that  the  removal 
of  the  spurs  or  other  forms  of  thickening  should  be  under- 
taken. Fortunately,  the  procedure  in  most  instances  is  a 
simple  one.  The  mucous  membrane  covering  the  spur  or 
ridge  should  be  anesthetized  by  the  application  of  a  4  per 
cent,  solution  of  the  hydnxrhlorate  of  cocain.  A  thin  film 
of  cotton,  large  enough  to  cover  the  spur  or  ridge,  should  be 
moistened  with  the  solution  of  cocain,  and  applied  over  the 
growth  witli  a  probe.  It  should  be  removed  in  from  five  to 
eight  minutes.  If  the  iwrts  are  not  thoroughly  anesthetized. 
a  second  application  should  be  made  in  a  similar  manner. 


'a  septum  knife. 

The  mucous  membrane  covering  the  spur  or  ridge  should 
be  elevated  and  the  flap  pushed  aside. 

A  Bosworth  or  Mial's  saw  shonld  l)c  introduceit  beneath 
the  growth  at  its  base,  sawing  from  below  upward,  so  as  to 
leave  the  upjier  pfirtion  of  the  thickening  unobsciu-ed  by 
blood  (Fig.  HXi). 

At  the  close  of  the  operation  the  periosteum  and  mucosa 
should  be  replaced  and  held  in  {x)siti<m  for  twenty-four  hours 
with  a  gauze  dressing. 

WTien  the  spur  is  locatetl  far  back  on  the  bony  septum,  it 
is  often  quite  dense,  and  may  require  the  use  of  a  V-shaped 
chisel  for  its  removal.  If  a  saw  is  used  care  should  be  exercised 
in  the  to-aiiil-fro  motion  that  other  parts  are  not  injured 
by  the  distal  end. 

Simple  cartilaginous  spurs  of  small  dimensions   may  be 
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rcmiivtMl  with  ii  knife  or  spokeslia\e.    The  wound  retnaining 
lifter  tlifse  <i|x'rHtions  generally  heals  within  a  few  days. 

If  the  inferior  tiirhinals  are  tiirRescent,  a  soft-rubber  spHnt, 
devistnl  by  Itiehard  I^ake,  or  a  tliin  s)ieet  of  celluloid  or  gutta- 
IK'reliH,  Klionid  l>e  iritnMluced  nnd  worn  until  the  healing 
I)roit's.s  is  complete,  otherwise  lulhcsions  may  form  between 
the  inferior  turbinal  and  the  freslily  wounded  surface. 


.  lOlt.  -  hiHsrniii 


of  a  f pur  on  t  he  Mt  side  of  the 
imld  bwii;  <'.  point  at  which  saw 
IP  .inw  Kill  Iravri  un/riv  cnri  ht  takm. 


Dttfl«ction  of  ttie  N&skl  Septum. --EtioloKT.--The  etiolog>- 
of  this  very  mmnioii  conilition  is  still  u|H-n  to  discussion.  It 
is  sjtfe  to  corn-hide,  however,  that  it  is  sometimes  due  to 
imiiinatism  nHviwtl  <liirint;  childlKMx)  or  at  a  later  period  of 
life.  It  is  ran-ly  <xinfn'nital.  and  is  not  often  s«'n  before  the 
seventh  or  eijihth  year.  As  the  septimi  is  formed  by  the 
union  irf  tlie  vomer  N-low  and  the  ix-rpenilicular  j)late  of  the 
ellimitiii  aUive.  ilctlcctioii  ma.v  n'sult  fn'm  excessive  develop- 
ment of  one  or  Imth  of  these  Imiies. 

Symptoms.  ThcM-  an-  incident  tn  nasil  ohstrui'tion,  and 
liave  IxH'n  iles*'rilk\l  el^-wher^'. 

I'lyin  rhiiiiKti'7'j'ir  ij-itJ-iiiintiiin.  the  delitTiion  may  lie  seen 
MS  ini  iiufnilar  or  curveil  iimvexity  hjbui  i.ne  -iile  and  a 
iitm-^jHHulin!;  aniniliir  nr  curvcti  i]ii'n--i"ii  iij">ri  liie  cTlier. 
It  may  Ite  limited  lo  the  ('anilH£iiiMii>.  iililmnL'h  it  usually 
tnvoIv«"s  the  htmy  ><-pnini  a-  wtll  It  mn}  \»-  h'-ri/i-mal  or 
veniexl.  or  a  rtMiibination  of  tin   iw<i.     T'ih'Ii  the  ^il^e  of 


lyGOOgIC 


MALFOHMAflOW'i  OF  THE  NASAL  SBPTCM      M\ 

concavity  there  may  be  compensatory  hypertroplij-  of  the 
turbinal  bodies.  Wlien  tliis  is  extensive,  a  portion  of  tbe  com- 
pensatory tissue  should  be  remo\'ed  before  undertaking  the 
correction  of  the  deflection,  otherwise  it  rany  be  impossible 
to  bring  the  septnm  to  the  midline. 

Treatment. — The  relief  which  follows  correction  uf  deflec- 
tions of  the  septum  is  marked,  and  fully  justifies  the  surgical 
procedure  necessary  for  its  accomplishment.  Experience  has 
demonstrated  that  onl,\-  a  few  methods  of  ojjcrating  are  f<tl- 
lowed  by  permanent  relief,  the  septum  often  returning  to  its 
former  position.  In  view  of  this  fact,  it  is  important  that  a 
proper  method  of  operating  lie  chosen.  This  will  be  con- 
trolled largely  by  the  degree,  tvjje,  and  location  of  the  deflec- 
tion. In  the  vast  majoritj'  of  eases  the  submucous  resection 
of  the  septum  a.s  first  deviseii  by  Killian  is  the  ideal  method. 

0per8ti\-e  measures  sliould  not  be  resorted  to  simply 
because  the  .septum  is  deflected  or  thickened,  but  to  overcome 
stenosis  apid  to  eqimlize  the  respiratory  space  within  the  two 
nostrils. 


The  (ilenson  operation  which  is  used  \erj'  rarely  at  the 
present  time  consists  of  a  U-shaped  incision.  It  is  made  so 
as  to  include  the  whole  of  the  deflected  or  bulging  portion 
of  the  septum  except  at  the  top,  where  the  legs  of  the  I"- 
shaped  incision  end.  The  tongue,  or  flap,  thus  formed  is 
pushed  through  the  opening  to  the  i-oncave  side,  where  it  is 
held  by  impinging  upon  the  sharp  edge  uf  the  bevelled  open- 
ing. The  bulging  or  convex  surface  i>  thus  rarricd  toward  the 
concave  side  and  away  from  f  hi'  i>bstni<'ted  >idi-. 

Tbe  Subroncoos  Resection  of  the  Septum. — Anenihenia. — 
Cocain  anesthesia  is  much  more  preferable,  although  a 
general  anesthetic  may  be  given.  It  is  the  wTiter's  custom  to 
dip  a  small  pledget  of  cstton,  mounted  on  a  slender  nasal 
applicator,  into  a  fresh  solution  of  adrenalin  chlorid  (1  to 
1000),  the  excess  adrenalin  squeezed  from  the  cotton  and 
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the  moist  cotton  then  dipped  into  the  powdered  vocain. 
Both  sides  of  the  septum  are  carefully  rubbed  with  the 
mixture.  Three  applications,  at  intervals  of  five  minutes, 
will  usually  suffice  to  induce  complete  anesthesia.  If  the 
columnar  cartilage  is  to  be  removed,  the  writer  injects  a 
4  per  cent.  no^■«Kai^  solution  beneath  the  skin  at  the  junc- 
tion of  the  skin  and  mucoii:^  membrane,  as  the  external 
application  of  cnrain  on  the  skin  will  not  produce  anesthesia. 


Fin.   lOS.— Ini'iH 

iotiK     F 
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bone  eitenda  from  tbn 

Vimiion  of  the  Patient. — Most  operators  prefer  the  sitting 
position  in  n  chair  which  can  be  easily  i-diiverted  into  a 
reclining  ])ositio!i.  However,  a  reclining  i)osition  may  be 
iisnl  throughout  the  (tperatlon. 

The  Iiicmoti. — Many  operators  prefer  to  make  the  incision 
on  the  side  of  the  convexity.  IwlievinK  thnt  greater  freedom 
of  access  is  thereby  obtained  to  the  septum.  The  writer  in 
all  but  mo.st  exceptional  deviations  involvinj;  the  columnar 
curtilage  makes  his  incision  on  the  patient's  left  siile.    The 
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Killian  incision  {Fig.  UW)  is  probably  most  popular  although 
the  Hajek  incision  (Fig.  1U8)  may  be  made  when  the  tieviation 
involves  the  columnar  cartilage.  Freer  uses  a  reversed  L 
(Fig,  109)  incision.  The  incision  should  extend  through  the 
mucous  membrane  and  perichomirium  to  the  cartilage  but 
not  through  it. 

The  Klevatioti  of  the  Mucojxnchonrirhim  and  Perioslevvi.— 
To  start  the  elevation  a  sharp  or  semishaqj  elevator  may  be 
used,  care  l>eing  exercised  to  get  beneath  the  perichondrium. 
The  cartilage  may  be  recognized  by  the  glistening  white 


(irium  along  the  line  iil  leaal  rpeintu «'■<■.  When  ihus  inlriKiiiwd.  the  elcvmioii 
should  be  miule  in  the  whole  ahank  of  the  jiutniment  in  a  daivnward  and 
backward  direction  to  the  crest  of  the  vomer.  The  [icrii)Steiini  alung  the 
erest  of  the  vomer  should  thru  lie  ■[iriaed. 

.surface  as  in  contradistinction  to  the  perichondrium,  which 
has  8  velvety  red  color  when  separated  from  the  mucous 
membrane.  Having  started  the  elevation,  a  aemisharp  or 
tlul!  ele\"at(ir  should  be  introduced  and  the  membrane 
elevated  parallel  with  the  ridge  of  the  nose  (Fig.  111).  The 
elevator  is  now  pushed  downward  and  backward,  stripping 
the  membrane  down  to  the  crest  of  the  vomer.  The  mem- 
brane should  be  elevated  at  least  one-half  inch  beyond  the 
deviated  portion  of  the  septum  that  is  to  be  removed. 

As  the  periosteum  of  the  vomer  is  not  continuous  with  the 
perichondrium,  but  is  reflected  from  one  side  of  the  vomer 
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over  its  crest  to  the  opposite  side,  it  is  frequently 
to  first  split  the  periosteum  aloiif!  the  crest  of  the  vomer 
before  elevating.  This  may  be  done  with  a  small  sharp 
scalpel  and  the  elevation  continued  with  the  hlunt  elevator. 
The  JncwfiVirt  through  the  Cartilage. — This  may  be  done 
with  a  small  sharp  knife  or  by  means  of  a  small  sharp  curette. 
Extreme  care  should  be  taken  not  to  wound  the  opposite 
membrane,  as  perforation  is  likely  to  result  if  both  mem- 
branes are  cut  at  the  same  point. 


l: 


Pio.  113. — The  muropcricboadrium  IwinR  elev&ledi  the  R&rtilagc  iaiDoiaad, 
mrp  bping  excrcisml  to  uvoid  pcrforatinB  the  mu(vpcrii>hoiidriuin  upoD  the 
nppmile  side  nf  the  wptiiin. 


The  Elevation  of  the  Oppos-ite  Mucoperichondriuvi  and 
Perioxtevm. — The  opposite  membrane  shoidd  be  elevated  as 
described  for  the  first  elevation  except  a  semisharp  orduU 
elevator  may  be  substituted  for  the  sharp  instrument  in 
starting  the  elevation.  All  elevating  should  be  done  with  the 
hunk  (if  the  elevator  rather  than  with  the  tip,  as  the  tip  is 
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much  more  likely  to  perforate  iir  tear  the  membrane  tliaii  the 
bruati  edge  of  the  shank. 

The  Hemoml  of  the  Curiiiage. — This  may  be  done  with 
angular  knives,  Killiaii's  double-edged  spokeshave.  punch 
forceps  or  more  easily,  in  the  writer's  opinion,  with  the 
Ballenger  swivel  knife  (Figs.  1 14  and  1 15).  Before  using  the 
swivel  knife  the  miicoperirhondrial  flaps  may  be  distended 


Fia.  113.— Thp  partilagp  being  intised,  tha  mupoporichnndriuui  of  the 
npppaite  BJdc  of  tbe  wiituni  U  britiK  pli^vaLed.  Tlw  vIpvHtinn  is  beitun  with  n 
sharp  cir  aemiBhorp  elevfitor.  iind  in  (■omi)leti'd  with  ii  Kliint  elevator. 

from  the  cartilage  by  means  of  u  septum  speculum.  The 
swivel  knife  should  he  applied  to  the  cartilage  at  the  upper 
portion  of  the  incision.  It  is  first  pushed  upward  and 
backward,  then  downward  and  flnallj'  forward  and  out, 
thus  encircling  the  portion  of  the  cartilage  to  be  removed. 
Sufficient  rartilage  should  be  left  along  the  ridge  of  the  nose 
to  form  an  adequate  support. 
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The  liemonal  nf  the  liuny  Septum. — ^The  perpendicular 
plate  of  the  ethmoid  may  Iw  removed  with  the  Foster- 
Balleriger  bone  forceps  or  any  other  sharp  cuttinR  forceps 


that  may  be  desired.  The  vomer  may  also  be  removed  with 
the  bone-cutting  forceps,  although  if  the  crest  is  greatly 
thifkencil  it  is  necessary  tn  use  a  V-shaped  chisel  (Fip;.  117) 


^B  ur  so 

^^  devisi 

^H  moto; 


or  some  heavy  type  of  bonc-t-utting  forceps  such  as  that 
devised  by  Hurd.  Brown  uses  a  guarded  drill  driven  by  a 
motor. 


lyGOOgIC 


MALFORMATIONS  OF  THE  S'AFIAI.  flEPTVM      347 


FlQ.   117,— The 
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The  Drexsivg.—AW  of  tlie  deviatwl  portion  of  the  septum 
having  been  removed  the  raera  bra  nous  daps  should  be 
eoapted  and  a  loose  packing  of  sterile  gauze  or  sterile  gauze 
impregnated  with  vaseline  placed  so  as  to  hold  the  flaps  in 
their  proper  position  and  also  to  prevent  the  formation  of  a 
bloinl  dot  in  the  mucoperichondral  pouch.  A  dressing, 
frequently  used  and  nuc  which  has  given  the  writer  very 


i 


Fio.   llS.^The  Simpnon   spnnge-lt'ut  'Jresiiug 
of  the  Biibmupoua  operation.     The  Ipft  side  showr 
moist  and  BwoHeii,    The  Foster  spofulum  holds  the  id 
while  the  tpnts  ore  being  introduced. 


satisfactory  results  is  the  Simpson-Beruay  splint,  composed 
of  laj'ers  of  compressed  cotton  with  an  external  layer  of 
linen.  A  few  drops  of  sterile  water  or  hydrogen  peroxide 
instilled  into  the  ends  of  the  splints  cause  them  to  swell  and 
compress  the  menihrunes  together.  The  splints  can  l>e  more 
easily  removed  and  will  not  adhere  to  the  septum  if  vaseline 
is  spread  o\'er  the  aides  that  will  be  in  contact  with  the 
septum  or  turbinates, 
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The  After-trcalmenf. — The  dressing  shuiild  be  removed 
at  the  end  of  twent.\'-four  hoLrs  and  the  nose  cleansed  of 
mucus  and  blood  clots.  If  bleeding  is  excessive,  the  nose 
may  be  loosely  jincked  with  a  fresh  dressing  at  the  point  of 
bleeding;  however,  this  is  seldom  necessary.  The  patient 
should  Ik-  seen  diiily  nr  e\i,Ty  second  day  until  all  swelling 
and  inHaniniatory  reacticjii  has  disappeared.  Frequently 
no  after-treatment  at  all  is  required.  However,  the  patient 
should  be  kept  under  observation  for  a  few  days. 

Acndtnts. — 1.  I'erjoraiums. — This  is  usually  due  to  tearing 
or  puncturing  both  membranes  at  the  same  point.  Probablj- 
the  most  common  locati<in  for  this  mishap  to  occur  is  when 
the  cartilage  is  incisefl.  Before  the  operator  is  aware  of  it 
the  incision  has  extended  through  the  mucous  membrane  of 
the  opposite  sirlc.  When  this  happens,  if  the  operator  will 
make  a  new  inei.sion  through  the  cartilage  a  quarter  of  an 
inch  posterior  ti>  the  first,  no  ill  results  need  be  antici|>ated. 
As  the  skill  and  technic  of  the  operator  is  developed  this 
accident  can  be  almost  entirely  ehminated. 

2.  Sinking  in  of  the  Ridgp.  of  thr  Nme. — This  acci<ient  has 
been  reported  and  is  probably  due  to  one  of  the  following 
conditions:  (u)  the  removal  of  the  cartilage  too  near  the 
ridge  of  the  nose:  a  strip  of  cartilage  one-fuurth  of  an  inch 
in  depth  should  be  left  for  support;  (6)  cVndritis  following 
the  operation  due  to  lack  of  proper  usepsia;  (p)  syphilis 
before,  at  time  of,  or  after  the  operation;  {d)  trauma  at  time 
of  or  after  the  operation. 

3.  Hematoma  of  the  Srjilum. — This  is  probably  the  most 
frequent  complication  following  the  septum  operation  and 
need  cause  the  least  anxiet.\',  as  a  few  weeks  or  months  will 
usually  suffice  to  cause  a  complete  abaorbtion  of  the  clot. 
It  is  usually  caused  by  improper  packing. 

4.  Secondary  Inffcium  of  the  Middle  Ear  or  Sinuses. — 
The  infection  may  be  acquired  following  the  operation  if 
much  swelling  and  trauma  results  which  temporarily  interfere 
with  the  proper  drainage  and  ventilation  of  the  nasal  cavity. 
The  infection  may  be  introduced  at  the  time  of  operation 
by  a  lack  of  proper  asepsis. 
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Nasal  SynecbuB  (Adhesions). — Etiolojj-— They  may  be 
congenital  or  acquired,  and  are  composed  of  fibrous,  carti- 
laginous, or  bony  tissue.  They  are  usually  caused  by  the 
contact  and  plastic  union  of  two  opposed  inflamed  surfaces. 
They  may  follow  operations  and  cauterizations  of  the  nasal 
mucous  membrane,  or  thej'  may  be  present  in  deflections  of 
the  septum. 

Treatment. — Treatment  by  removal  is  required,  as  the 
band  affords  considerable  obstruction  to  respiration.  The 
band  may  be  composed  of  bone  tissue  and  require  the  use  of 
the  saw  for  its  removal.  In  other  oases  it  may  be  mucous 
or  fibrous  tissue,  and  may  be  removed  with  a  synechia 
forceps. 

In  some  cases  the  tendencj'  to  reunion  is  so  strong  that  it 
is  necessary  to  introduce  paraffin  or  soft-rubber  splints 
between  the  surfaces. 

They  should  be  worn  until  all  tendency  to  reunion  is  over. 

ULCERATION  OF  THE  NASAL  SEPTUM. 

Etiology .^riceration  is  due  to  local  irritations  from  causes 
within  the  blood  or  from  external  influences.  A  lithemic 
diathesis  affords  a  local  irritation,  which,  when  the  local  pre- 
disposing conditions  are  present,  lead  to  ulceration  and  per- 
foration <if  the  septum.  It  sometimes  occurs  in  tuberculosis, 
syphilis,  diphtheria,  etc. 

The  e-rlrriml  influencm  which  cause  it  are  the  inhalation  of 
dust-laden  air,  picking  at  the  nose  with  the  finger-nail,  and 
the  formation  of  desiccate*!  crusts  upon  the  anterior  portion 
of  the  septum.  A  prominence  upon  the  septum,  as  an  exos- 
tosis or  spur,  predisposes  to  the  formation  of  the  crusts,  the 
current  of  the  air  drying  the  mucus  more  rapidly  here  on 
account  of  its  exposed  location.  Foreign  bodies  an<l  pressure 
from  iiitntnasjil  growths  may  cause  it.  LSyphihtio  ulceration 
an<l  jxrf oration  have  long  been  recognized  as  occurring  in  the 
no.s<'.  rUrration  or  |K'rfrirati(in  of  the  septum  in  the  very 
young  should  cxiiti"  suspicion  of  congenital  syjihilis. 

Treatment.  -Tliis  should  he  stimulating  in  sluggish  ulcers, 
cliaructcrizcd  1»\  grayl.sh  indurated  bottoms,  while  the  more 
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inflamed  and  boggy  red  ulcers  should  receive  sedative  appli- 
cations. Mildly  stimulating  applications  of  a  4  to  8  per  cent, 
solution  of  the  nitrate  of  silver,  or  a  20  per  cent,  solution  of 
chromic  acid  are  suitable  lotions  for  the  grayish  indolent 
ulcers.  If  these  and  otiier  stimulating  applications  fail, 
the  base  of  the  ulcer  should  be  curetted.  Inflamed  boggy 
ulcers  should  be  treated  with  an  ointment  containing  2 
per  cent,  of  carbolic  acid;  1  per  cent,  of  menthol;  and  3  per 
cent,  of  boric  acid. 


PERFORATION  OF  THE  NASAL  SEPTUM. 

Etiology, — Congenital  perforation  is  very  rare.  The  causes 
have  already  been  given  under  Ulcerations,  of  which  perfora- 
tion is  but  a  later  stage.  Ulceration  and  perforation  are  due 
to  (fl)  arrested  or  faulty  development;  {b)  to  local  inflam- 
matory action;  (c)  to  traumatisni ;  and  (f/)  to  some  systemic 
infection,  as  s>-philis,  or  the  infectious  fevers.  It  is  most 
common  ihiring  middle  life. 

Sjntptoms. — When  large,  crusts  and  ulcerated  edges  may 
form  on  the  margins  of  the  perforation  and  occasloii  con- 
siderable annoyance  to  the  patient.  Slight  hemorrhages 
occur  upon  forcibly  blowing  the  nose,  or  in  attempting  to 
remove  the  crusts  with  the  finger-nail.  If  the  perforation  is 
small,  a  whistling  noise  is  sometimes  noticed  by  the  patient. 
If  the  crust  is  large,  the  nose  will  feel  stuffy. 

Treatment. — These  conditions  can  Ije  rendered  more 
tolerable  by  suitable  treatment.  To  remove  the  crusts, 
have  the  patient  use  an  alkaline  solution  with  a  nasal  douche 
until  they  are  softened  and  can  be  removed  without  disturb- 
ing the  epithelium  beneath.  In  this  way  hemorrhage  will  be 
avoided.  Instillations  of  a  25  per  cent,  solution  of  peroxide 
of  hydrogen  will  also  soften  the  crusts.  A  3  per  cent,  solution 
of  the  nitrate  of  silver  is  very  useful  in  the  cure  of  the  ulcers 
or  abrasions  on  the  margins  of  the  perforation, 

Goldstein  has  devised  a  plastic  flap  operation  in  which  he 
first  freshens  the  rim  or  edge  of  the  perforation,  then  elevates 
the  mucoperichoiidrium  for  a  distance  of  one-half  inch 
around  the  edge  of  the  perforation.     He  then  resects  a  ring 
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of  tartiiage  from  the  edge  of  the  perforation  «ith  the 
Ballenger  single-tined  swivel  knife.  A  rauoous  membrane 
flap,  larger  than  the  perforation,  is  then  dissected  from  the 
septmn  and  turned  into  the  perforation.  The  edges  of  the 
flap  are  tucked  between  the  elevated  membranes  around  the 
perforations.  The  flap  is  held  in  position  with  three  or  four 
stitches. 

Jackson  transplants  tissne  from  the  inferior  turbinate  to 
close  the  septal  perforations. 

The  writer  has  had  good  success  in  small  perforations  from 
transplanting  portions  of  the  cartilaginous  septum.  The  edge 
of  the  perforation  is  freshened  and  a  rim  of  the  mucous  mem- 
brane separated  around  the  perforation.  The  fresh  cartilage 
is  inserted  and  held  in  place  with  a  loose  packing.  The  car- 
tilage forms  a  framework  upon  which  the  new-fonned  mucous 
membrane  can  grow. 
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INFLAMMATORT  DISEASES  OF  THE  NASAL  ACCESSORY 
SIirOSES. 

General  Remarks.— For  clinical  purposes  the  nasal  acces- 
sory sinuses  may  he  divided  into  two  groups  or  series. 

Group  I  is  composed  of  the  frontal,  the  anterior  ethmoidal 
and  the  maxillarj'  sinuses.  These  sinuses  drain  into  the 
middle  meatus  beneath  the  middle  turbuiate,  hence  it  is 
readily  seen  that  any  obstructi<tn,  such  as  enlarged  middle 
turbinate,  deviated  septum,  polyps,  foreign  objects,  etc.,  to 
the  drainage  and  ventilation  of  the  sinuses  will  favor  the 
de\elopment  or  prolongation  of  a  sinus  disease. 

(Jroup  II  is  composed  of  the  posterior  ethmoidal  and  the 
sphenoidal  sinuses.  They  drain  into  the  su|>erior  meatus 
and  likewise  an  obstructive  lesion  situated  within  the 
posterior  portion  of  the  superior  meatus  will  favor  the 
development  or  prolongation  of  a  disease  within  these 
.sinuses. 

I'us  emerging  from  lieueath  the  anterior  i>ortion  of  the 
middle  turbinate  may  be  assumed  to  have  its  origin  fnim  one 
or  more  of  the  Onuses  of  Group  I.    Pus  appearing  above  the 
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posterior  portion  of  the  middle  turbinate  may  be  assumed  to 
have  its  origin  from  one  or  both  of  the  sinuses  of  Group  II. 
The  laerimal  duct  and  sac  may  be  considered  as  an  accessory 
siims,  but  as  it  is  described  in  the  section  on  the  eye  it  will 
not  be  considered  here. 

GtioloKy. — The  most  Important  predisposing  cause  of 
inflammatory-  diseases  of  the  sinuses  consists  of  an  inade- 
quacy of  the  drainage  or  ventilation  of  the  sinuses,  due  to  the 
various  obstructive  lesions  of  the  nose. 

The  exciting  causes  are  the  microorganisms  incident  to 
the  various  infectious  diseases. 

Caries  of  the  root  of  the  second  bicuspid  and  first  molar, 
which  sometimes  perforate  into  the  maxillary  antrum,  mny 
produce  an  empyema  of  the  antrum  of  a  most  virulent  type. 

The  granulomatous  or  ulcerative  processes  of  syphilis  and 
tuberculosis  sometimes  invade  the  sinuses  and  give  rise  to 
inflammator\'  sj-mptoms. 

Pathology.— The  changes  which  occur  in  the  mucous  mem- 
brane of  the  sinuses  during  a  sinusitis  are  those  incident  to 
an  inflammation  of  any  mucous  membrane,  namely,  con- 
gestion and  small-celled  infiltration  with  serous  exudate 
mixed  with  mucus,  bacteria  and  epithelial  debris.  The 
secretions,  at  first  thin  and  waterj',  later  become  thick  and 
tenacious.  In  many  cases  the  inflammatory  process  passes 
from  the  catarrhal  to  the  purulent  tj-i)'e.  As  the  catarrhal 
or  suppurative  disease  becomes  chronic  many  changes  occur 
in  the  bone  and  mucous  membrane  of  the  sinuses.  The 
membrane  may  have  a  granular  appearance.  Polj-ps  may 
develop  in  any  of  the  sinuses,  although  most  frequently 
observed  iii  the  antrum  and  etlmioid  cells.  The  membrane 
mii\-  be  ulcerated  in  spots,  exposing  the  underlying  bone, 
which  frc(|ucntly  is  carious. 

Symptoms  and  Diagnosis.— The  subjective  s\'mptoms  of  an 
acute  siiuisitls.  whether  in  the  catarrhal  or  suppurative  stage, 
are: 

(a)  Pain  and  headache  usually  referred  to  the  region  of  the 
sinus  involved,  although  in  many  cases  this  is  not  true,  as 
for  instance,  the  pain  of  an  acute  sphenoiditis  or  antritis 
may  be  referred  to  the  frontal  region,  or  the  pain  from  an 
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acute  frontal  sinusitis  may  be  referred  to  the  occipital  i^ion. 
The  pain  and  headarhe  may  be  dull,  hea\~^'  and  constant 
or  sharp  and  shootiof;.  The  pain  is  usually  increaaed  when 
the  patient  leans  forward, 

(b)  A  sense  of  pressure  or  fulness  between  the  eyes  is 
characteristic  of  a  frontal  or  ethmoidal  infection.  The 
patient  may  complain  of  the  same  feeling  in  the  cheek  or 
between  the  eyes  when  the  antrum  is  involved. 

(c)  Giddiness  and  vertigo  are  sometimes  present. 

(d)  Loss  of  smell  due  to  the  closure  of  the  olfactory  fissure 
is  frequently  complained  of, 

(e)  Disturbances  of  the  eye  such  as  photophobia,  epiphora, 
errors  of  refraction  or  accommoiiation,  etc.,  may  accompany 
the  sinus  disease. 

The  objective  s.Mnptoins  of  an  acute  sinusitis  are: 

(n)  Tenderness  upon  jiressure  over  the  affected  sinus. 
This  is  nearly  always  present  in  the  acute  stage.  In  testing 
the  fn)ntal  sinus  the  pressure  should  be  exerted  on  the  floor 
of  the  simis  near  the  irmer  angle  of  the  orbit,  and  over  the 
anterior  wall  abo^(■  the  supra-orbital  ridge.  The  anterior 
ethmoid  cells  shouM  show  tenderness  o\er  the  orbital  plate 
of  the  etluiioid  at  the  inner  angle  of  the  orbit.  In  examining 
the  antrum  pressure  should  be  made  over  the  canine  fossa 
of  the  superior  maxilla. 

(h)  A  mucopurulent  or  a  purulent  secretion  may  be 
obser\'ed  in  many  cases  as  it  emerges  fn>m  beneath  the  tip 
of  the  middle  turbinate  or  fn>m  aboxe  the  middle  turbinate, 
depending  upon  whether  the  sinuses  of  Group  I  or  Group  II 
are  affected, 

(c)  Transillumination  of  the  face  is  a  valuable  aid  in 
diagiiosiuf;  an  enip\'euui  of  the  antrum.  Three  |x)ints  should 
be  noted  with  an  infwted  antrum,  namely;  (I)  The  luminous 
pupil  is  dim  or  absent.  l2)  The  intra-orbital  crescent  of  light 
is  dim  or  absent.  (:i)  When  the  patient's  eyes  are  clo^ 
he  does  not  iKTcci\-e  a  sense  of  li^t  in  the  eye  above  the 
affected  antrum. 

TraiisillumiiiHtion  is  of  doubtful  value  in  diagnosing  a 
frontal  siinisitis  anil  iif  no  value  in  the  sinuses  other  than  the 
niaxillarv  inul  frontal. 
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(d)  Irrigation  (see  page  359)  of  tlie  affected  sinus  is 
frequently  resorted  to,  to  determine  the  presence  or  absence 
of  pus. 

Tlie  sjinptoms  of  chronic  suppurative  sinusitis. 

The  chief  sjTuptoms  of  a  chronic  empyema  of  a  sinua 
are  the  discharge  of  pus  from  the  nose  and  the  constant  or 
occasional  headache,  tt»gether  with  the  various  manifesta- 
tions in  other  portions  of  the  body  that  may  accompany 
any  focal  infection. 

The  pus  or  mucopurulent  secretion  is  usually  continuous, 
although  more  noticeable  in  the  morning.  Frequently  no 
secretion  is  noticed  during  the  day. 

The  pain  and  headache  depends  upon  the  degree  of 
retention.  In  the  clironic  form  partial  or  c(»mplete  retention 
does  not  occur  as  frequently  as  in  the  acute  stages.  In 
frontal  sinus  empyema  the  pain  over  the  temple  and  eye 
may  resemble  a  neuralgia.  A  maxillary  empyema  may 
also  give  a  frontal  headache,  usually  unilateral  unless  sinuses 
on  both  sides  of  the  head  are  involved. 

Chills  and  fever  are  rarely  present  in  a  chronic  sinusitis. 
They  are  frequentli,'  present  in  the  first  stage  of  an  acute 
sinusitis. 

The  x-rays  are  a  most  valuable  aid  In  diagnosing  the 
presence  of  a  diseasetl  sinus.  Inadditinn  the. r-rays  reveal  the 
presence  or  absence,  the  location,  and  the  dimensions  of  the 
various  sinuses,  a  consideration  of  great  value  when  surreal 
procedures  are  contemplated. 

If  the  sinus  is  diseased  or  pus  filled,  its  outline  on  the 
negative  is  not  clear  and  distinct  and  its  area  is  cloudy  or 
hazy.  A  healthy  sinus  should  appear  clear  and  dark.  A 
poIj'p()id  condition  is  suggested  by  a  mottled  appearance; 
while  a  thickened  or  inflamed  mucous  membrane  presents 
a  uniform  sharlow-. 

A  complete  examination  is  justifiable  in  most  eases  and 
should  consist  of  (1)  postero-anterior;  (2)  lateral  (pre- 
ferably stereoscopic);  (3)  two  obliques  (Figs.  119  and  120). 
Where  the  expense  must  be  considere<l,  one  postero-anterior 
and  one  lateral  will  give  the  most  information.  To  obtain  a 
postero-anterior  view  M.  .1.  Ilubeny  advises  that  the  patient 
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be  plawd  prone  with  the  forehead  and  nose  pressed  firmly 
on  the  plate.  The  tube  is  placed  about  twenty  inches  from 
the  plate  in  such  a  position  that  the  central  beams  pass 
through  the  median  line  and  in  a  postero-anterior  plane, 
which  extends  from  tlie  base  nf  the  nose  tlirough  the  external 
auditory  meatus.     In  rending  such  a  plate  from  abnve  down- 


ward, one  will  see:  (I)  frontal  sinuses;  (2)  cribriform  plate 
and  a  few  ethmoid  cells;  (3)  sphenoid  sinuses;  (4)  posterior 
ethmoid  cells,  located  laterally  to  the  sphenoids,  and  just 
I»elow  the  [losterior  group  of  ethmoid  cells  are  the  anterior 
ethmniii  cells;  (.5)  nasal  cavity  with  the  septum  and  turbin- 
ates; (li)  maxillary  sinuses  just  below  the  orbits. 
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In  the  lateral  view  the  tube  is  adjusted  ho  that  the  central         H 
beam  will  bisect  a  Ittie  connecting  the  external  auditory         ^H 
meatus  and  the  external  orbital  margin  and  tlirected  per-         ^M 
pendicularly  to  the  plate.    Tliis  plate  will  sliow:  (1)  external         ^M 
auditory   meatus;  (2)   sphenoid   sinuses;  (3)   sella   turcica;          H 
(4)  posterior  and  anterior  ethmoid  cells;  (5)  frontal  sinuses;          ^M 
(CO   orbit:  (7)   maxillary  sinuses.                                                        f 

\ 

B 

L 

V\u.   IKh—UtSt  obli.iuc  view  of  iiurmja  aimii^oH, 

In  the  oblique  position  (Fig.  121)  the  superciliary  ridge 
le  nose,  and  the  malar  hone  should  touch  the  plate.    Dot 
des  should  be  taken  for  comparison.     The  central  bean 
lould  enter  the  opposite  parietal  region  about  two  inche 
osteriorly  and  one  and  one-half  inches  above  the  externa 
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auditory  mt'utii.s  and  projectwl  tnwiinl  the  c*iitre  of  the  1 
orbit,    TIh'  optic  foramen  and  the  sphnioidnt  sinus  wiU  be  j 
seen  near  the  wiitre  of  the  orbit.    Above  tlie  orbit  the  frontal  i 
sinus  and  below  the  orbit  the  maxilkry  ^lilUl.s  will  be  found. 
The  ethmoid  cells  will  be  seen  extending  from  the  sphenoidal 
sinus  to  near  the  bridge  of  the  nose.     By  this  method  the 
writer  has  been  able  to  determitic  a  liK-aiized  ethmoiditis, 
where  only  one  or  two  cells,  were  apparently  Involved. 


Treatment.— The  treatment  of  sinus  disease  includes: 
(a)  the  removal  of  an.\-  obstructive  lesions;  (h)  the  establish- 
ment of  adequate  (Irainage  ami  ventilation  and  (c)  the 
removal  of  the  morbid  tissue. 

In  the  anite  ciitnrrhnl  or  acute  suppurative  stage  of  sinas 
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disease  the  establishment  of  adequate  «lrairia{;e  and  ventila- 
tion is  usually  sufficient  to  effect  a  cure.  This  is  probaltly  best 
and  most  easily  accomplished  by  the  Iwal  application  of  a 
2  to  5  per  cent,  cocain  or  alj^pin  solution,  combined  with  a 
1  to  in.fXX)  adrenalin  chlorid  solution  to  the  swollen  and 
inflameil  mutiius  mcnibrjine.     When  anv  of  the  sinu.ses  in 


Group  I  are  affected,  care  should  be  taken  to  reduce  the 
congestion  in  the  region  of  the  infundibuJum  beneath  the 
middle  turbinate. 

The  removal  of  the  secretions  may  \k  greatlj'  facilitated 
by  the  u.se  of  a  suction  apparatus,  f»r  by  daily  irrigations  of 
the  affected  sinuses  with  a  warm  saline  or  boric-acid  solution. 
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Irrigation  of  the  frontal  siniia  is  accompliahed  by  inserting 
a  slender,  silver,  fn)ntal  sinus  cannula,  bent  into  the  proper 
shape,  through  the  frontonasal  duct,  attaching  a  svTinge 
to  the  cannula  and  irrigating  with  the  warm  solution.  The 
cannula  should  be  bent  at  its  distal  end  to  an  angle  of  about 
135  degrees.  When  inserting  the  cannula  or  probe,  the  tip 
^ould  be  passed  along  the  outer  surface  of  the  turbinate 
forward  and  upward  through  the  hiatus  into  the  infundib- 
ulum  where  in  most  cases  it  readilj'  enters  the  frontonasal 
canal.  Irrigation  of  the  maxillary  sinus  may  he  done 
through  the  normal  ostium,  by  means  of  a  Pierce  antrum 
cannula  or  through  an  artificial  opening  made  beneath  the 
inferior  turbinate  by  means  of  a  trocar.  The  techiiic  of  the 
latter  method   is  as  follows:  (a)   anesthetize  the   mucous 


-Kyle- 


membrane  of  the  outer  wall  of  the  inferior  meatus;  (h) 
introduce  the  trocar  and  cannula  beneath  the  inferior  tur- 
binate about  one  inch  posterior  to  the  inferior  border  of  the 
nostril  and  slightly  al)o\e  the  floor  of  the  no,se;  (c)  penetrate 
the  naso-antral  wail  in  an  upward  and  outward  direction; 
((/)  remove  the  trocar,  leaving  the  cannula  in  position;  (e) 
attach  the  sjTingc  to  the  cannula  and  irrigate.  During  the 
irrigation  the  patient's  head  should  be  bent  forward  over 
a  pus  basin. 

If  the  irrigations  are  to  be  continued  for  some  time  and  the 
opening  persists  in  closing,  it  may  be  enlarged  by  means  of 
a  burr,  chisel,  or  puncli  forceps.  Irrigation  of  the  sphenoid 
sinus  is  possible  where  an  enlarged  middle  turbinate  or  a 
deflected  septum  does  not  pre\ent  the  introduction  of  the 
sphenoid   cannula.     When  such  an  oh.'^tniction  is  present. 
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it  may  i}e  necessary  to  remove  it  before  the  irrigations  can 
be  satisfactorily  practised. 

Irrigation  of  the  ethmoid  cells  is  often  im|X)ssible  except 
in  the  case  of  the  two  or  three  anterior  cells  which  drain  into 
the  frontonasal  duct. 

The  instillation  of  a  10  to  25  per  cent,  argyrol  solution  into 
the  infundibulum  or  sinuses  is  often  followed  by  good  results. 

When  the  frontal  sinus  is  the  seat  of  an  aoute  inflammatory 
trouble,  cold  or  hot  apjilicalimis  are  very  agreeable. 

Adminiatratioii  of  Autogenous  Bacterial  Vaccines. — Good 
results  are  frequently  obtained  from  the  a<lministration  of 
the  bacterial  vaccines.  The  autogenous  vactrine  will  produce 
the  following  results. 

Two  or  three  minims  of  vaccine,  each  minim  containing 
HX),000,000  killed  virulent  bacteria,  suspended  in  0.5  per 
cent,  carbolic  acid,  will,  if  injected  strictly  subcutaneously, 
produce  a  distinctly  inflamed  painful  areola  about  two  inches 
in  diameter.  This  is  determined  hy  the  virulence  of  the 
bacteria  injected,  I'se  a  sterilized  sjTinge  and  inject  into  a 
sterilized  field  of  operation. 

The  areola  disappears  within  forty-eight  hours  without 
suppuration.  Two  or  three  days  after  the  disappearance  of 
the  areola  another  injection  should  be  made.  Later  on  it  is 
necessary  to  increase  the  dose  to  produce  the  same  sized 
areola.  Decreasing  areolae  after  increasing  doses  of  vaccine 
are  due  to  beginning  acquired  immunity.  After  the  bacteria 
in  the  lesion  have  disappeared,  injections  should  be  continued 
once  a  week  for  at  least  a  month  to  keep  up  immunity  and 
therebv  prevent  relapse.  The  largest  dose  should  not  exceed 
10  minims  or  l,O00,O0O,IM)O  killcfl  bacteria. 

If  the  above  measures,  together  with  the  removal  of  any 
intranasal  obstructive  lesions,  do  not  effect  a  cure  of  the 
affected  sinuses  after  a  thorough  trial,  it  will  be  necessary  to 
resort  to  .some  surgical  procedure. 

SUBOERT  OF  THE  ACCESSORT  SINUSES. 

The  various  operations  upon  the  nasal  sinuses  may  be 
divided   into   the  intranasal  and  the  external  method.     It 
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nmy  be  stated  that  tlic  i-xternal  operations  .shoulii  Ik-  resorted 
to  onlv  as  a  last  res(irt,  whfii  the  iiitranasd  methods  have 
failed  or  would  |)n.l>al>]y  fail. 

The  Frontal  and  Ethmoidal  Sinuses. — Intranasal  Operations. 

^Probably  the  most  simple   intranasal  operation  on  these 
sinuses  is  tlie  removal   of  the  anterior  tip  of  the  middle 
turbinate:  however,  as  this  ojwration  is  described  elsewhere, 
I  not  be  considered  liere. 


MosheT's  Fronto-ethmoid  Operation. — This  operation  is  pre- 
ferablj-  yK-rfomied  under  local  anesthesia. 

An  ethmoid  curette  is  introdueed  with  its  cutting  edge 
towanl  the  orbit  until  the  tip  reiiches  a  point  just  above  the 
anterior  attachment  of  the  middle  turbinate.  The  thip 
plate  of  bone  at  this  point  is  broken  through  (Fig.  124)  and 
a  portion  of  the  anterior  ethmoid  cells  are  broken  down. 
The  curettage  is  continued  in  an  upward  and  forward 
direction  until  the  frontonasal  opening  in  the  floor  of  the 
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frontal  sinus  is  enlargpi)  ami  free  drainage  established.  The 
next  step  is  the  rem(i\al  cif  the  remaining  anterior  and  pos- 
terior ethmoid  cells.  This  is  done  hy  inserting  the  curette 
through  the  opening  made  into  the  turbina!  plate  and 
breaking  dorni  the  cells  between  this  plate  and  the  orbital 
plate  until  the  anterior  wall  of  the  sphenoid  sinus  is  rea(;hed. 
The  tnrbinal  plate,  consisting  of  the  superior  and  middle 
turbinate  may  now  be  removed  or  left  intact.  If  removed, 
it  is  grasped  with  suitable  dressing  forceps  and  with  a  careful 
twisting  motion  is  fractured  from  its  attachments  and 
removed.  No  dressing  is  necessary  unless  bleeding  is  profuse. 
If  a  loose  packing  is  made,  it  should  be  removed  in  twenty- 
four  hours. 

Watson  Williams  uses  a  small  angular  ethmoid  forceps  to 
engage  the  anterior  margin  of  the  middle  turbinate  at  its 
point  of  attachment  to  the  outer  nasal  wail.  Cutting 
through  this  the  forceps  enter  tiie  anterior  ethmoidal  cells 
in  front  of  the  frontonasal  duct.  All  the  nosi-agger  cells  and 
other  cells  are  remo^■ed  by  the  forceps  up  to  the  nasal  crest 
and  as  far  back  as  desired.  After  exeriterating  the  ethmoid 
cells  and  establishing  as  large  an  opening  as  jwssible  through 
the  fl<x»r  of  the  frontal  sinus  the  anterior  tip  of  the  middle 
tiu-binate  is  removed  to  create  free  drainage. 

Good's  Operation. ^ — Good  first  removes  the  anterior  tip 
of  the  middle  turbinate,  then  introduces  a  guard  or  guide  into 
the  frontona.sal  canal.  A  rasp,  the  file  edge  facing  anteriorly, 
is  then  pushed  along  the  course  of  the  frontonasal  canal 
until  the  tip  enters  the  frontal  sinus.  The  anterior  ethmoid 
cells  are  broken  down  as  the  rasp  is  inserted. 

Halle's  Operation.-  Halle  u.ses  a  burr  to  gain  entrance  to 
the  fnmlal  sinus  liy  the  intranasal  route.  The  internal 
plate  of  the  froiiud  bone  is  guarded  against  injury  by  a 
gro<)ved  protector. 

The  Reimml  of  the  Ethmoid  CdU  and  Middk  Turbinate 
En  Mamie. — ^I'his  may  be  accomplisheil  by  means  of  the 
Ballenger  ethmoturbinate  knives.  The  principal  knife  con- 
sists f>f  a  short  biwle  set  at  right  angles  to  a  longer  lilade, 
wliieh  is  parallel  to  and  a  continuation  of  the  shank  of  the 
instrumetit. 
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Terhtic. — I.  Ix>cal  anesthesia  is  preferable,  although 
general  anesthesia  may  be  given, 

2.  The  right-angle  knife  is  introduced  into  the  middle 
meatus  with  the  short  blade  turned  upward  (position  a, 
Fig.  127)  until  it  comes  in  contact  with  the  spheuoid  bone. 

3.  The  short  bla<ie  is  then  pushed  outwanl,  severing  the 
posterior  ethmoid  cells  from  their  attachment  to  the  body 
of  the  sphenoid. 


Flu.  Vn. — ShowiuK  the  Uiree  poailiona  (a.  b,  c)  i.f  thi:  rlhnmid  knifp,  in 
the  Bui^i:eeaivo  sieve  ii[  llalleD|tcr*s  cicDleruliou  uf  t.hi'  middle  turbitiulc 
and  ethmoid  cells  ea  rniuxe. 

4.  The  handle  of  the  knife  is  then  rotiite<i  about  'JO  degrees 
to  position  h.  Fig.  127. 

5.  The  short  blade  is  now  in  a  parallel  yKJsition  to  tlie 
cranial  plate  and  the  long  blade  is  parallel  to  the  orbital 
plate  (Fig.  I2S).  The  instrument  is  now  drawn  forward 
with  a  slight  oscillating  movement  to  the  anterior  attaeh- 
pient  of  the  middle  turbinate. 
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6.  As  the  anterior  portion  of  the  superior  meatus  is  quite 
Darrow,  the  handle  of  the  knife  is  rotated  another  arc  of 


about  90  degrees,  as  shown  in  position  c,  Fig.  127.  This 
movement  brings  the  long  blade  of  the  knife  on  top  of  the 
detached  mass  and  the  short  hlatle  downward  into  the  nasal 
chamber. 


I 


FlQ.  129.— Killiun 


7.  The  knife  is  now  drawn   forwnrd  and  downward  to 
complete  the  sevenini'e  of  the  tissues. 
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8.  If  the  mass  is  not  delivered  with  the  withdrawal  of  the 
knife,  it  may  be  seized  with  a  dressing  forceps  and  removed. 
If  the  specimen  is  still  attached  to  the  nasal  walls  by  shreds 
of  tissue,  the  blunt  hook  kiiife  should  be  introduced  and  the 
attachments  severed. 

9.  No  dressing  or  packing  is  advisable  unless  excessive 
bleeding  occurs.  If  a  packing  is  used,  it  should  be  removed 
in   from   one   to   twenty-four   hours. 


Flo.  130.— 8hu»i 
mmia  operation :  p, 
>.  tho  akin  jnciBioii  .- 
incision  at  the  aidu  u 


ic  retraction  ol  the  skin  flaps  iu  the  KiLlian  froDtal 
[]i>rirjHti?ul  liiriKJon  !i  mm.  shuve  the  skin  inriiiion; 
L.  below  the  periosteal  incision;     p'.  the  periosteal 


Extem&l  Operationfl.— A'i//ia7t'«  Operation. — This  is  prob- 
ably the  most  thorough  and  consequently  the  best  external 
operation  on  the  frontal  and  ethmoid  sinuses.  A  general 
inesthetic  should  be  given.  An  incision,  iuctuding  the  skin 
and  muscle,  but  not  the  jwriosteuni.  is  made  thnmgh  the 
eyebrow  beginning  at  its  temporal  end  and  extending  ti>  the 
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root  of  the  nose,  and  then  cur\'ed  downwani  and  outward 
below  the  base  of  the  nasal  bone  (Fig.  129).  The  indsion 
may  be  marked  with  small  cross-cuts  to  aid  m  perfect 
coaptation  at  the  finish  of  the  operation. 

The  periosteum  is  incised  in  two  places.  The  upper 
incision  is  made  parallel  with  and  about  5  mm.  above  the 
supra-urbital  ridge  from  the  outer  extremity  of  the  wound 


Flu.  1^1.— The  Killinii  truiiljj  ainus  upcntiun 
periiuUml  invUiciii  5  mm.  utiijvv  the  suporciliary  akiu  ii 
dliary  akin  iiiriHiuii  5  mrn.  below  tlio  |>eno9l«ftl  iadaiat 
dovnted  and  Gvcrtcd  along  the  xide  o(  ihe  ouse. 


jmpleted:  p,  the 
uiiin:  I.  the  super- 
p' ,  the  perioiteiun 


■  piiiy 


to  the  root  of  the  nuSe.  The  sec'ond  incision  is  made  from  a 
point  below  the  supra-orbital  ridge  and  internal  to  the  attach- 
ment to  the  pully  of  the  superior  oblique  muscle.  It  passes 
inward  and  downward  and  then  cur\'es  outwarci,  following 
the  skin  incision  (Fig.  1:5(1).  This  leaves  the  periosteum 
intact  over  the  superciliary  ridge,  The  dislodgement  of  the 
pully  of  the  supiTior  ohlitjuc  niu.scle  is  thus  largely  prevented. 
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Having  elevated  the  soft  parts.  Including  tlie  [xiriustenm, 
the  frontal  sinus  is  entered  by  means  of  a  trephine  or  gouge 
and  the  entire  anterior  wall  of  the  siiuis  removed  with  a 
gouge  and  rongeur  forceps. 

The  ainus  is  thoroughly  curetted  of  its  contents,  including 
its  mucosa  and  all  septa  are  removed.  The  next  step  is  the 
removal  of  the  Hoor  of  the  sinus.     A  curette  may  be  used 


flu,  132.— The  Hajek-Lue  .iperatiui..  The  uiiWrior  wall  of  tJic  fr'>[itul 
ninua  is  romovnd,  Hrid  the  aiiMrior  olhrnuidal  veils  ure  being  rcniuVL-d  Ihruugh 
tho  flour  or  the  En>ntAl  sinus  with  n  cuiobte.  Thetert  Hido  has  bevn  uiierated 
00.  a  ttuuie  nick  introducod  thrDUBh  the  aatorior  cttimoidol  wuuud  and 
dmwn  out  thruugh  the  uostril. 

for  this  purpose.     Care  should  be  taken  to  avoid  injuring 
the  bridge  of  bone. 

The  frontal  pnK'css  of  the  su|>erior  maxillary  lx)ne  and  a 
portion  of  the  nasal  bone  an'  removed  by  means  of  a  chisel 
to  insure  a  more  easy  and  thorough  removal  of  the  etlunoid 
cells.     The  removal  of  the  Hoor  of  the  sinus  should  unite 
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the  two  external  opeiiiii]i^  as  shown  in  Fig.  131.  A  gauze 
drain  should  be  inserted  from  the  frontal  sinus  into  the  nasal 
cavity  and  the  periosteum  and  skin  united  with  sutures. 

Kvhnl'n  Oi>eraium. — Kuhnt  resects  the  anterior  wall  and 
a  portion  of  the  floor  of  the  frontal  sinus.  He  curettes  the 
sinus  thoroughly,  but  does  not  disturb  the  frontonasal 
canal.    Drainage  is  established  through  the  external  wound. 

llajek-l.uc  Operatimi.—'Yhe  anterior  wall  of  the  frontal 
sinus  is  removed,  and  the  anterior  ethmoid  cells  are  removed 
throu^  the  floor  of  the  frontal  sinus.  The  frontonasal 
canal  is  enlarged  and  a  rubber  tube  is  inserted. 

The  Maxillaiy  Sinus.— btranasal  Operationa. — The  simplest 
intranasal  operation  is  the  puncture  with  a  trocar  of  the 
naso-antral  wall  l>eiieath  the  inferior  turbinate  as  describe 
under  Irrigation  of  the  M ax illarj' Sinus.  As  the  small  open- 
ing tends  to  close  quickly  it  is  sometimes  desirable  to  make  a 
larger  opening. 

Uevmeal  nf  the  Xaxa-antra!  Mall. — Vail  first  removes  the 
anterior  half  of  the  inferior  turbinate  by  means  of  a  knife  or 
scissors,  then  punctures  the  naso-antral  wall  near  the  floor 
of  the  nose.  Thnnigh  this  opening  the  ^"ail  antrum  saw, 
which  is  lightlj-  curved  on  the  flat,  is  intnxluced  in  an  oblique 
direction  and  a  circidar  section  of  the  wall  is  incised  and 
rem<i\'ed.  Tlie  dressing  oon.'asts  of  iodoform  gauze  loosely 
packed  into  the  sinus.  The  gauze  is  removed  in  from  twenty- 
four  to  fortv-cight  hours. 

Fletcher  lias  devise<l  an  antrum  pimch  which  is  a  verj' 
useful  instrument.  It  is  made  in  two  forms,  the  original 
hea\'\'  right-angle  cutting  instrument  an<l  one  cur\"eil  instru- 
ment adapttnl  to  the  universal  handle.  l''lcteher  recommends 
the  original  instrument  as  the  l)etter,  although  the  latter  is 
less  bulky.  The  adviiiitiige  of  these  instruments  Is  that  they 
out  in  any  direction  without  change  of  position  of  the  hand. 

Corwin  has  devised  an  antrum  chisel  with  projecting 
points  which  facilitate  the  engagement  of  the  chisel  at  an 
acute  angle  in  the  antral  wall. 

Striii'.i  OjUTiiliiiii.  Sleiii  uses  a  hand  gouge  with  a  "V" 
shaped  <  tittiiig  edge,  one  [Miiiit  of  which  he  enters  throngh 
the  naso-nntral  wall  Ik'Iow  the  inferior  turbinate.    The  gouge 
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is  pushed  batkward,  keepiug  the  cutting  edge  as  high  as 
possible,  until  the  incision  is  the  desired  length.  The  instru- 
ment is  withdrawn  and  reintroduced  at  the  |H)int  the  first 
incision  was  begun,  only  directing  the  cutting  edge  of  the 
instrument  as  close  to  the^  flot>r  of  the  meatus  as  possible 
and  dri\'ing  backward  and  finall>'  upward  to  meet  the  pos- 
terior end  of  the  first  incision. 

If  desired,  a  portion  of  the  inferior  turbinate  may  be 
removed  with  the  naso-antral  wall  by  making  the  first 
incision  alwve  tlie  inferior  turbinate  and  extending  the 
incision  downward  through  the  inferior  turbinate  at  the 
selected  point. 


Km.  i;ia.— Till-  dotwd  line  shows  Ihe  |» 
to  he  reniiived  in  l.lio  intmnasai  anlrmn  operntiuu.    A  }>iirlv>u  ui  ibc  iuforinr 
lurUuate  JH  usuiJly  reinuviid, 

CanJield-BaUeiiger  Antrum  Operation. — This  is  an  intra- 
iiasa)  operation  designed  to  preserve  the  inferior  turbinate 
intact.  The  operation  consists  in  the  removal  of  that  portion 
of  the  naso-antral  wall  lying  beneath  the  attachment  of  the 
inferior  turbinate  and  the  portion  lying  anteriorly  to  the 
anterior  tip  of  tlie  inferior  turbinate,  including  the  anterior 
angle  of  the  antrum. 
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The  mucoiiri  membrane  is  anesthetized  by  the  local  appli- 
cation of  HX-ain.  The  skin  o\er  the  canine  fossa  is  anes- 
thetized by  tlie  subcutaneous  inje<-ti()n  of  a  4  per  cent. 
sfihitioii  of  novocain,  'i'his  may  be  done  through  the 
vestibule  of  the  nose. 

An  incision  is  made  through  tlie  skin  of  the  vestibule  at 
the  margin  (jf  the  pyriform  ajH'rture.  The  soft  tissues, 
inchiding  the  ix^riosteimi,  is  elc\-ate<l  over  the  canine  fossa. 
Kntnincc  is  gained  into  the  antrum  through  the  tnai^^ 
pyriformis  b\'  means  of  n  gouge  and  mallet  or  a  rongeur 
bone  foncjts.  As  much  of  the  canine  wall  may  be  removed 
a,s  will  fuil>  cx|>ose  tlie  Hiitrum.  The  naso-antral  wall  is  next 
remove<l  hy  jthicing  the  \\'agner  forcejts  astride  the  partition 
and  biting  it  away  from  the  attachment  of  the  inferior 
turbinate  to  the  flour  ()f  the  nose.  Curettage  of  the  mucous 
nicnibrane  of  the  antrum  shouki  not  Ik-  done  unless  excessive 
Iiolyi),s  or  granulation  tissue  is  present.  A  gauze  drain  should 
be  [iljii-id  in  the  antrum  through  the  naso-antral  opening 
and  nrniivcd  the  fnllowing  day.  The  antrum  should  be 
eleansi'd  ilaily  until  the  purulent  discharge  stops. 

External  Operations.  -  .llrmhir  Miibixl.-  -The  removal  of  a 
tooth,  usually  the  sec(irid  bicuspid  or  first  molar,  to  establish 
drainage  from  the  antrum  is.  obviously,  only  advisable 
when  there  is  positive  evidence  that  the  tooth  is  diseased 
iH'yond  hoj)c  of  rejiair. 

Cdliliirll-I.iK-  0/«Trt/('wH. -This  oiHT.ition  consists  in  the 
removal  of  the  anterior  wall  of  the  antrum  and  a  section 
of  the  naso-antral  wall.  The  upjier  lip  is  elevateti  and 
an  incision  is  made-  at  the  hibiogingival  junction  through 
the  .soft  tissues,  including  the  jH-riosteum.  The  ixriosteum 
is  elevated  over  tli<'  canine  fossa  and  the  anterior  wall  of  the 
antruni  is  removed  by  means  of  a  chisel  anil  rongeur  forceps. 
Tile  iinterior  two-lliirds  of  the  inferior  turbinate  and  the 
naso-antral  wall  are  reino\-cd  as  described  nmler  Intranasal 
Olx-ratioTi.s.  .\II  diseased  tissue  .sueh  as  ix>lyps  and  granula-  ■ 
tion>.  shouKI  lie  rcnn>\ed  from  the  antruni  cavity  and  a  strip 
of  gauze  iiisrrtcd.  one  enil  of  which  is  brought  out  through 
the  nose.  The  labiogingival  ineisinn  is  closed,  as  the  drain- 
agi-  through  the  naso-antral  o]>ening  is  usually  sufficient. 
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IJcrikr-r's  Oiierati-on. — A  general  iineathetie  is  usually  given. 
A  labiugiiigivaE  incision  is  made  as  in  the  Caldwell-Luc 
uperatiou,  but  extends  to  the  median  line  of  the  nose.  In 
addition  to  removing  the  anterior  wall  of  the  nose,  the 
bridge  of  bone  left  between  the  canine  fossa  and  the  pyriform 
aperture  is  removed,  thus  obliterating  the  anterior  angle 
of  the  antrum.  The  mucoperiosteum  covering  the  inferior 
turbinate  and  the  floor  of  the  no.se  is  elevated.  The  naso- 
antral  wall,  including  the  denude*!  portion  of  the  inferior 
turbinate  is  remo\ed  and  the  mucoperiosteal  flap  is  turned 
outward  on  the  floor  of  the  antrum  and  held  in  place  for 
twenty-four  to  forty-eight  hours  with  loosely  packed  gauze. 

Daily  cleansing  and  the  control  of  exuberant  granulations 
comprise  the  after-treatment. 

The  Sphenoid  Sinus.— The  operation  on  the  sphenoid 
sinus  consists  of  (1)  a  preliminary  removal  of  the  middle 
turbinate,  to  expose  the  sphenoidal  ostium  to  view  and  (2) 
the  removal  of  the  anterior  wall  of  the  sphenoid.  Fletcher's 
sphenoidal  punch  is  admi^abl.^'  adapted  for  this  purpose,  as 
it  cuts  in  all  directions.  It  may  be  necessary  to  enlarge  the 
sphenoidal  ostium  with  a  curette  before  the  forceps  can  be 
intrmhiced,  although  the  conical  projection  on  the  distal 
end  of  the  Fletcher  punch  enables  the  operator  to  force 
the  instrument  through  the  natural  opening  in  most  cases. 

NEOPLASMS. 

MyxomaU  (Polypi). — Myxomata  have  already  been  con- 
siitered  un  page  Ii27. 

Papillomata.  —  Sjmonyma.  —  \\'arty  or  Cauliflower-like 
Tumors. 

Definition. — These  are  benign  growths  whicli  appear  at  the 
anterior  margin  of  the  nares,  at  the  junction  of  the  skin  and 
mucous  membrane,  or  upon  the  mucous  membrane  itself. 
They  are  usually  unilateral. 

Treatment, — As  the  tumor  is  benign,  it  need  not  be  removetl 
unless  it  is  the  source  of  obstruction  or  irritation  to  the 
respiratorj'  tract.  If,  however,  their  presence  is  a  source  of 
obstruction  and  irritation,  they  should  be  remo\'ed  after 
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tIi(irnugJi  copaiiiinatioii  of  tlie  parts.  A  knife,  tlie  cold-wi 
simre,  or  cautery  may  be-  used  for  tliis  piir[X)se.  As  the  growth 
iii  more  or  less  pedunculated,  the  oi)eration  is  easily  per- 
furmed.  If  the  knife  or  snare  is  used,  the  wound  should  be 
cauterized  to  prevent  recurrence  of  the  growth. 


Adenoma. — This  type  of  tumor  in  the  nares  is  rare,  as 
tiiere  is  but  little  glandular  structure  in  the  mucosa  of  the 
nose.  Wlien  simple,  it  is  benign,  but  it  more  often  occurs  id 
mixed  tumors  of  the  cancerous  type.  When  it  occurs  as  a 
simple  adenoma,  it  i.s  ctmipfwed  of  true  glandular  tissue,  and 
not  of  lymphoid  tissue,  of  which  there  is  an  abundance  in 
the  na.sui  mucosa. 

Cystonia  of  ttie  Nasal  Passages.— Definition.— Ttiis  is  a 
cystic  formation  of  tlic  iiiisiil  mucosa  fmni  dcfrencniliDii  of  a 


nvGooglc 


Treatment, ^Thc  treatment  is  that  of  polv-pi. 

Angiomata  of  tbe  Nasal  Passages.— This  condition  is  rare, 
which  is  ratliiT  ri'inarkaiik-  in  view  of  the  fact  that  the  nasal 
nuiciisa  is  very  vascular. 

Etiology.— A  iigiuniutu  are  due  to  tiLtritive  changes  in  the 
walls  of  the  bliHul vessels,   rather  than  to  changes  in  the 
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SymptomB.^  Kpistaxis  (x^ciirs  frtHHiviitly.  The  preseiioe  of 
the  tumor  t-xcitfs  t-i>iisi(l<Tii})lc  irritatioi!,  aa  la  shown  by  the 
mucopurult'iit  (hsflmrge.  The  mise  does  not  usually*  show 
external  tiefcinnity.  The  tumors  are  red  or  purplish,  accord- 
ing to  tlie  preilointnunee  of  arterial  or  venous  blood  within 
them.  Thcj'  are  irreKularly  nodular,  and  often  bleed  pro- 
fusely from  slight  wounds  inflicted  during  examination. 

Prognoais. — Their  de\eloi)nient  covers  a  period  of  from 
two  to  five  years.  Life  is  not  usually  greatly  endangered, 
although  hemorrhage  nia\'  at  times  be  alarming  or  even  fatal. 

Treatment. — Tlicir  removal  is  not  followed  by  recurrence. 
The  colli  snare  adjn.sted  at  the  base  of  the  tumor  and  very 
gradually  tightened  art'ords  the  safest  means  of  operation. 
An  hour  or  more  should  be  iisihI  for  this  purpose,  as  haste 
might  be  attended  hy  serious  hemorrhage.  The  application 
of  a  freshly  prejMired  solution  of  arlrenalin  chlorid  im- 
mediately after  coca iiiizat ion  of  the  parts  will  contract  the 
small  arterioles  and  greatly  <limhiish  the  amount  of  hemor- 
rhage. 

Chondroma  of  the  Nasal  Passages. — Occurreiiee. — ^This 
form  or  tumor  is  rarely  seen  in  the  nasal  pa.ssages.  The  few 
cases  re]>orted  have  <Kcnrred  chiefly  during  the  period  of 
adoles<-ence.  Tlie  growth  is  comixi.sed  of  hyahne  cartilage 
and  may  vary  greatly  in  size. 

Symptoms.  -  Ijnm  iiisj>ctition  it  appears  as  a  round,  hart! 
tumor,  and  very  much  resembles  a  fibroma.  When  of  con- 
siderable size,  it  gives  rise  to  stenosis.  Chondromata  are 
usually  loeateil  at  the  junction  of  the  cartilaginous  septum 
with  the  anterior  iiasid  cartilages.  They  are  benign  and 
give  rise  to  no  .serious  symptoms  )>cyi>nd  those  ilue  to  nasal 
obstruction. 

Treatment.-   Tlicy  should  Iw  removed  when  thus  offending. 

Fibroma  of  the  Nasal  Passages, — I'he  etiology  is  obscure. 
Inflanmiiition  ami  disturlteil  nutrition  of  the  parts  seem  to 
favor  devclopnicnt.  .Miout  two-thirds  <if  the  cases  o(reur 
ill  males.  While  the  tumor  may  occur  at  any  age,  it  is  most 
often  foiinil  between  the  ages  of  fifteen  and  thirtj-. 

Symptoms.  'I' h<-  syniptoins  are  thtisc  peculiar  to  nasal 
obstruction.     In  jijipciiranie  the  growth  is  smooth,  hard, 
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iiml  rnuinlfd  in  i-uiitimr,  ami  is  nivcrt'd  witJi  liuiiltliy  mufitus 
membraiK;.  Epistaxiti  is  a  )mmiineiit  symptimi,  ami  may  be 
BO  severe  as  to  render  the  prognosis  grave.  It  invades  any 
kind  of  tissue,  and  hence  may  grow  in  any  direction. 

Prognosis. ^The  prugnusis  is  grave  unless  the  neoplasm  is 
thoronglily  removed.  Its  rapiii,  relentless  growth  through 
the  lidjjicent  tissues  renders  it  a  serious  menaee  to  life,  as  it 
may  invade  the  eraniul  uivity  aiid  other  iinrjortant  istriictnres. 


L 


Treatment. — The  treatment  is  surgical,  the  snare  perhaps 
affording  the  best  means  for  its  removal.  It  maj'  be  necessary 
to  do  the  operation  under  a  general  anesthetic,  turning  the 
lip  and  nose  of  the  patient  upward  over  the  brows  so  as  to 
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expose  more  fiillj'  the  nasal  cavities.    The  danger  attendiDg 
the  operation  is  from  hemorrhage. 

In  other  cases  it  maj-  be  neoessar\-  to  make  a  temporary 
resection  of  the  superior  maxilla  to  fully  expose  the  growth. 

Osteoma  of  the  Nasal  Passages. — Definition  uid  Oeoor- 
rance. — This  is  u  form  of  hon\"  neoplasm  which  usually  grows 
from  the  accessory  cavities  or  the  upper  part  of  the  nose.  It 
involves  other  tissues  lying  in  its  path,  and  often  causes 
marked  facial  deformity.  Afales  are  more  frequently  affected 
than  females,  and  it  is  more  common  Ixjfore  middle  life. 

Symptoms. ^External  deformity,  nasal  stenosis,  and  pain 
are  the  prominent  symptoms. 

Treatment.— A  radical  external  operation  is  usually  required 
for  its  removal,  after  which  it  shows  but  alight  tendency  to 
recur. 

Sarcoma  and  Carcinoma  of  the  Nasal  Passages.— Sucoma. 
— It  usually  occurs  about  middle  life  or  at  a  much  earlier 
period.  Sarcoma  of  the  nose  runs  a  slower  course,  and  is 
not  8o  malignant  as  sarc<ima  in  other  parts  of  the  body. 

The  prominent  3iim})tmiin  are  nasal  obstruction,  repeated 
attacks  of  epistaxis.  and  pain. 

Treaiiiieiii  in  most  cases  consists  in  its  removal  by  a  radical 
external  oixTation. 

Carcinoma. — Primar\-  carcinoma  is  rare  in  this  locality. 

It  usually  occurs  after  the  fortieth  year.  Early  diagnosis 
and  complete  removal  offer  the  only  hopes  of  cure. 
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SURGICAL   ANATOMY   OP  THE  PHARYNX. 

The  pharynx  is  divkied  into  the  nanupharynx,  or  that 
portion  of  the  pharynx  situated  above  the  soft  palate,  the 
orophuniux,  the  [wrtion  between  the  soft  palate  and  the 
hyoid  bone  and  the  laryngopharyiur  which  extends  from  the 
hyoid  bime  to  the  lower  border  nf  the  cricoid  cartilage. 

Nasopharynx.— The  nasopharynx  is  formed  above  by 
the  body  of  the  sphenoid  and  the  basilar  process  of  the  occip- 
ital Iwne,  anteriorly  by  the  choanie  and  the  soft  palate, 
posteriori^'  by  the  cervical  vertebra',  and  infer iorly  the 
nasopharynx  is  continuous  with  the  oropharynx.  Situated 
on  the  lateral  walls  of  the  nasopharynx,  behind  the  pos- 
terior ends  of  the  inferior  turbinates  are  the  orifices  of  the 
Eustachian  tubes.  Above  and  behind  the  Eustachian  orifice 
is  an  elevation  or  ridge,  formetl  by  the  Eustachian  cartilage, 
called  the  Eustachian  cushion.  Extending  downwanl  from 
the  |>osterior  end  of  the  ridge  is  a  strong  fold  of  mucous 
membrane,  the  salpingopharyngeal.  A  less  prominent 
fold  of  mucous  membrane,  the  salpingopalatine,  extends 
downward  in  front  of  the  Eustachian  orifice.  The  deep 
pocket  formed  at  the  angle  of  the  pharjnx  between  the 
posterior  ridge  of  the  Eustachian  cartilage  and  the  posterior 
wall  is  known  as  the  fossa  of  Hoseumiiller.  Frequently 
adenoid  tissue  is  found  around  the  orifice  of  the  tube  (tubal 
tonsil).  The  roof  (fornix  pharyngis)  and  the  posterior  wall 
of  the  nasopharynx  are  the  seat  of  lymphoid  tissue  (adenoid, 
pharjngeal  tonsil,  Lusehka's  tonsil)  which  frequently'  attains 
considerable  size,  especially  in  children. 

The  pharyngeal  tonsil  or  adenoid  is  a  lobulated,  lymphoid 


t:  Go  Ogle 


380  THE  PHARYXX 

mass,  whost'  lohnU's  arc  rrctinnitly  niTiiiig«l  in  regular  ortler 
around  a  <fiitral  (U'lm'rision,  siunrtiiiies  callecl  the  bursa 
phar\ngea-    Many  pockets  and  crevices  are  thus  presented. 

Oroph»'3™'-^'l''ie  oropharynx  opens  into  the  oral  cavity 
at  the  anterior  pillar  of  the  fauces. 

The  soft  palate  {velum  palati)  consists  of  muscle  fibers 
supported  by  a  fibrous  tissue  and  an  outer  covering  of 
mucous  membrane.^  A  median  ridge  or  raphe  divides  it 
into  two  halves.  The  conical  shaped  central  projection  is 
known  as  the  uvula.  The  lateral  margins  of  the  palate,  on 
each  side,  (li\'ide  into  the  anterior  and  posterior  pillars  of 
the  fauces.  The  anterior  pillar  contains  the  palatoglossus 
muscle.  The  posterior  pillur  contains  the  iMilatopharyngeus 
muscle.  Between  the  two  pillars  is  the  n-cess  In  which  the 
faucial  tonsil  is  l(Klgcd. 

The  faucial  tonsils,  one  on  eadi  side  of  the  oropharynx,  are 
almond-shaped  masses  of  lymphoid  tissue  imbedded  in  a 
fibrous  capsule.  The  inner  or  free  .surface  is  cohered  by  a 
closely  adherent  epithelial  membraite.  This  epithelium 
extends  into  the  blind  ))oiiches  <ir  crypts  which  have  their 
openings  onto  the  surface  of  the  tonsil.  These  cr\-pt8  may 
.be  very  shallow  or  they  may  extend  the  entire  depth  of  the 
bmsil. 

The  plica  triangularis  is  a  thin  fold  of  mucous  membrane, 
stretching  ba<'kward  from  the  anterior  i>illar  and  covering 
a  portion  of  the  anteri<»r  surfa<r  of  the  tonsil. 

The  supra  tonsillar  fossa  is  a  recess  n^  \Hriabie  size  situated 
ub<»ve  the  tonsil  an<l  i)ctwwn  the  anterior  and  posterior 
pillar.  It  is  formed  enihrv<iloeicalh'  from  the  second  braneliial 
cleft. 

The  lingual  tonsil  is  a  mass  of  lymphoid  tissue  situate<l 
on  the  bas<;  of  the  tongue.  It  is  divided  into  two  halves  by 
the  median  glos.so-epiglottic  ligament. 

The  plinryngcal,  faucial  and  lingual  tonsils  form  the 
so-called  Waliicycr's  ring. 

LuyngOfiaryjix, — The  iaryngnpharjnx  is  partially  sepa- 
rated fnim  tile  orojjliarynx  by  the  pharyngiwpiglottic  fold, 
which  extends  from  the  epiglottis  to  the  siilc  of  tlic  pharynx. 

The  mucous  menihranc  of  the  pharynx  is  covered  with 
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squamuiis  epithelium.  Many  mucous  glands  are  present. 
It  also  contains  much  lymphoid  tissue.  This  lymphoitl 
tissue  is  collected  into  small  masses  (lymphoitl  follicles) 
at  numerous  points  throughout  the  pharynx. 

The  muscles  of  the  pharynx  cimsist  of  the  three  i-onstrictors 
of  the  [)hurynx.  the  aiiperit>r,  middle  aiul  the  inferior,  the 
stylopharyngeiis  anil  the  palatopharyngeus. 

The  muscles  of  the  soft  palate  are  the  nzygos  uvulie, 
levator  palati,  tensor  palati,  palatoglossus  and  palatiH 
pharjngeus. 

The  blood  supply  from  the  pharynx  comes  fn>m  many 
soun'cs  and  is  sometimes  irregidar.  The  chief  siipplj'  is 
derived  from  the  ascending  pharyngeal  and  faucial  branches 
of  the  external  carotid  and  from  the  superior  palatine  of  the 
internal  maxillary.  The  principal  supply  to  the  faucial 
tonsil  is  the  tonsillar  branch  of  the  facial  artery. 


DISEASES  OF  THE  PHARYNX  AND  FAUCES. 

Acute  Pliaryngitis.  Etiology. — TJie  prctlisjxising  causes 
are:  (I)  Lowered  vitality  from  unliygienic  surroundings, 
(li)  Constitutional  disorders,  digestive,  rheumatic,  etc, 
(3)  KxiK)sure  to  cold  or  dampness.  The  exciting  cause  is 
usually  an  infection.  The  pneumococcus,  streptococcus, 
and  the  influenza  bacillus  probably  being  most  frequently 
found.  An  acute  pharyngitis  is  nearly  always  present  in 
such  diseases  aa  measles,  scarlet  fever,  smallpox,  etc.  Irri- 
tants such  as  dust,  chemicals,  etc.,  may  produce  an  acute 
pharyngitis.  The  pharj-ngitis  may  be  secondary  to  an 
acute  or  chronic  rhinitis  or  tonsillitis. 

Symptoms. — The  fimctional  s;k-mptoms  are  dryness  of  the 
throat,  painful  dcjihitition,  hawking  or  hemming.  The 
'itjjrrtin-  mimjiUniis  enibnicc  a  dry,  red,  swollen  membrane, 
which  later  is  covered  with  a  thick,  tenacious  mucus.  This 
at  a  still  later  period  may  become  mucopurulent.  The 
futi.itihititiiiiil  .tjiiii i-luTii!'  begin  with  fever  (usually  high  in 
children),  a  dry  coaled  tongue,  constipation,  indigestion, 
headache,  and  freijnently  muscular  ami  joint  ]mins  over  the 
whole  body. 
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Treatment. — This  lihould  begin  with  the  administratkin  of 
calomel,  followed  by  a  brisk  saline  purgative.  Aconite  in 
one-drop  doses  may  be  given  until  the  pulse  goes  down  and 
the  skin  becomes  moist. 

The  IakoI  Treatment. — Lozenges  of  guaiacum,  2  grains 
each,  are  especially  useful  when  there  is  a  rheumatic  diath- 
esis. Menthol,  \  grain,  or  menthol  combined  with  oleum 
eucalyptol,  forms  a  grateful  and  efficient  paste  or  troche. 
Tannate  of  glycerin,  steam  inhalations,  and  applications 
of  silver  nitrate  are  of  doubtful  value  in  the  acute  stage. 
The  sucking  of  ice  or  cold  sprays  are  \'ery  grateful.  When 
pain  and  great  congestion  are  present  equal  parts  of  guaiacol 
and  sweet  oil,  as  a  local  application,  are  a  most  efEcient 
remedj-.  Menthol,  20  parts,  to  80  parts  of  olive  oil,  should 
be  used  in  less  severe  cases.  Scarification  may  become 
necessary  when  edema  develops. 

Retropharyngeal  Ahscess.— Etiology.— This  is  an  accumu- 
lation of  pus  in  the  connective  tissue  beneath  the  posterior 
wall  of  the  phar,^■nx.  Traumatisms,  as  from  fish  bones  and 
other  foreign  bodies,  may  also  give  rise  to  it.  Occasionally 
it  mK.\-  arise  from  nasal  or  middle-ear  infiammation.  The 
syphilitic  and  strumous  dyscrasia  predispose  to  it.  The 
infectious  diseases  of  childhiMxl  probably  pnxluce  the  lai^r 
proportions  of  all  cases.  Caries  of  the  cervical  vertebne 
is  an  occasional  cau.sc. 

Symptoms. — The  subjective  or  functional  symptoms  may 
Ije  classified  as  follows: 

(())  The  act  of  swallowing  is  interfered  with. 

it/)  If  the  abscess  is  low  down,  dyspnea  becomes  an 
inijKirtant  symptom. 

(()  TIic  resiiirntion  is  .stertorous;  and  if  the  larynx  is 
involved,  it  is  stridulous. 

((/)  If  the  vertebne  are  di-si-ased,  rotary  movements  of  the 
head  cause  ]iain. 

(/')  The  tenij>erature  may  or  may  not  be  elevateil. 

(^(jiK'tively,  a  fluctuating  swelling  Tnay  be  seen  upon  the 
posterior  wall  uf  the  jjliarynx.  .Aneurisms  sixiuld  be  excluded 
before  incision  is  made  to  evacuate  the  pus. 
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Prognosifl, — Those  cases  associat»l  with  caries  of  the  spine 
are  p-ave.  In  children  there  is  in  all  types  of  pharynjjeal 
abscess  the  danger  of  strangulation  from  rupture  during 
sleep. 

Treatment.— As  soon  as  a  diagnosis  has  been  made  the 
abscess  cavity  should  be  freely  lanced,  the  head  thrown 
forward,  and  the  pus  expectorated.  If  the  abscess  is  low 
down,  it  may  be  nei;essary  to  enlarge  the  opening  with  the 
index  finger,  IxK-al  ane.sthesia  should  be  secured  by  appl\'ing 
cocain.  The  incision  should  be  made  in  the  median  line, 
so  as  to  avoid  injuring  the  internal  carotid. 

The  abscess  shuuld  be  rei»i)ened  wheiie\'er  the  pus 
reaccumulates. 

Chronic  Phaiyngitis.  —  Synonyms.  —  Ciergynmn's  .Sore 
Throat;  Granular  Pharyngitis. 

TarietieB  and  Etiology. — /'hronii'  pharyngitis  may  assume 
one  of  four  tyi>es,  viz.: 

1.  Diffuse  infiammatUm  of  the  mucosa.  This  t\n>e  some- 
times follows  the  acute  form. 

2.  Hypertrophy  of  the  lymphoid  tissue  surrounding  the 
pharjiigeal  follicles,  or  follirular  pfiaryiiffitis.  As  the  lym- 
phatic structures  are  more  numerous  on  the  lateral  walls  of  the 
pharynx  the  nodular  thickenings  are  most  prominent  in  these 
locations.  The  con<lition  is  sometimes  referred  to  as  pharyn- 
gitis Uiteralig  hyperinyphica.  Mouth-breathing,  nasal  or 
tonsilar  infections,  are  factors  in  the  production  of  this 
t>pe  of  chronic  pharyngitis. 

3.  Ej^ilatijx  pharynqiiix  is  a  modification  of  the  follicular  or 
granular  tj-pe.  The  secretion  instead  of  twing  clear  becomes 
opaque  and  of  a  pasty  consistence,  as  in  follicular  tonsillitis. 

4.  The  so-called  phari/n^iti^  si/ra  is  not  a  true  inflaumiation 
but  a  dry,  glazed  condition  of  the  mucous  membrane  due  to 
diseased  conditions  of  the  nose  or  tonsils,  as  atrophic  rhinitis, 
simisitis,  nasal  obstruction,  chronic  tonsillitis,  etc.  The 
varir>iis  anemias  predLspose  to  it.  I'erhaps  a  more  appro- 
priate name  for  the  condition  would  be  phar>ngea  sicca. 

Syn^toma.— The  patient  usually  complains  of  a  sense  of 
fulness  in  the  throat,  with  slight  pain  or  discomfort,  and  is 
troubled  with  hawking  and  expectorating  on  rising  in  the  morn- 
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ing.  When  the  second  stage  (simple  rollicular  or  granular) 
is  reached,  the  \'oice  tires  more  easih',  and  the  throat  becomes 
more  painful  after  slight  use.  The  voice  after  a  time  becomes 
husky,  necessitating  frequent  "hemming"  to  keep  it  clear. 
Cough  is  a  troublesome  svtnptom  in  all  varieties,  but  more 
especially  in  the  follicular  and  exudative  tj'pes.  The  hearing 
is  sometimes  impaired  by  plugs  of  mucus  in  the  Eustachian 
tubes,  and  more  rarely  by  extension  of  the  inflammation  into 
the  middle  ear. 

Treatment. — It  is  well  to  begin  the  treatment  by  the 
administration  of  a  saline  cathartic,  followed  with  iron, 
tonic  doses  of  quinin,  nux  vomica,  phosphorus,  etc.  The 
use  of  si)irits,  tobacco,  and  an  over-rich  diet  should  be 
interdicted.  If  the  uvula  is  elongated,  it  should  be  amputated 
at  about  its  middle  portion.  The  local  use  of  vegetable 
astringents,  glycerite  of  tai)nin,  etc.,  is  of  ^'aIue  in  the  simpler 
cases. 

In  the  folliriilar  ruriety  the  mineral  astringents,  as  the  per- 
chlorid  of  iron,  nitrate  of  sih'er,  and  tlie  tincture  of  iodin 
are  of  greater  value  than  the  vegetable  astringents.  The 
truth  is  that  nothing  short  of  caustic  applications  to  the 
enlarged  lymphoid  nodules  is  of  lasting  l>enefit.  lx>ndon 
paste,  lunar  caustic,  chromic  acid,  etc.,  have  given  way  to 
the  more  coinenient  and  thorough  electric  caiifery.  The  small 
platinum-wire  point  can  be  limited  to  a  much  smaller  area 
than  the  mineral  caustics.  Before  using  either  the  chemical 
or  electric  cautery  the  phar>iix  should  be  coi-ainized. 

In  the  exmhtirc  type  the  opaque  seixetion,  with  a  small 
sharp  siK«>n.  should  be  squeezed  or  scraped  out  of  the  follicles 
which  should  then  be  lightly  cauterized  with  the  fine  plati- 
num electnxle  bn>ught  to  a  red  heat. 

I'haryugni  sitra.  caused  by  general  anemia,  should  suggest 
the  administration  of  appn)priate  remedies  for  the  anemia. 
If  it  is  due  to  stenosis  of  the  nose,  nasal  surgery  should  be 
resorted  to  for  its  rt'licf.  Ix)cal  applications  of  a  mildly 
anmiHti<-  hikI  stinuilating  nature  are  grateful  to  the  patient. 
They  are  best  applii-d  with  ati  atomizer.  (Jargles  are  of 
little  or  no  value  unless  it  is  in  the  dJITuse  variet\-,  which 
may  be  regarded  as  subacute  in  character. 
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Chronic  Nasopharyngitis. — Synonyms.— Chronic  epipha 

jjitis;  iiasuphaiTr'ngeal  catarrh. 

Etiology. — This  is  a  chronic  iiiflamniatorj'  condition  of  the 
vault  of  the  pharynx  which  is  usually  associated  with,  and 
is  probably  secondary  to,  some  form  of  intranasal  disease.  It 
is  also  associated  with  certain  other  morbid  states  of  the  naso- 
phar>'nx. 

Inflammatory  conditions  of  the  iiasopharjnx  is  rarely  a 
primary  affection.  It  is  almost  always  secondary  to  intra- 
nasal affections  and  adenoid  disease  of  the  nasophar^'nx. 
The  following  are  the  duiea^ieii  usually  respoasible  for  the 
condition: 

1.  Naaal  stenosis  from  hypertrophy  of  the  turbinated 
bodies,  more  especially  of  their  posterior  extremities. 

2.  Polypi  causing  stenosis  and  rhinitis. 

3.  Empyema  of  the  posterior  ctkvioidal  cetl-i  discharging 
posteriorly. 

4.  Empyema  of  the  siikvimi/lal  ^iviines  discharging  poste- 
riorly. 

5.  Dry  rhinitis. 

r>.  Atrophic  rhinilis. 

7.  Simple  chrimic  rhinitis  with  collapse  of  the  erectile  tissue 
as  found  in  anemic  persons. 

8.  Pus  disfharged  iHrmigh  the  Eustwhian  tubes  during  otitis 
media  suppurativa. 

9.  Disease  of  the  pharyngeal  bursa. 

Symptoms. — They  will  depend  upon  which  of  the  foregoing 
causes  is  operative  in  its  production.  In  addition  to  the  nasal, 
ear,  and  other  sjTnptoms,  the  patient  complains  of  a  dis- 
charge (mucus  and  mucopus)  from  the  upper  pha^J^lX, 
This  is  usually  described  as  "a  dropping."  If  the  pus  is 
from  the  nose,  it  usually  has  a  thick  jellow  quality;  while 
if  it  is  from  the  pharyngeal  bursa,  it  is  more  fluid.  It  may 
ac'cumulate  and  dry  during  the  night,  causing  the  formation 
of  crusts. 

Diagnosis, — The  diagnosis  should  be  addressetl  more  to 
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Prognosis. ^The  prognosis  depends  upon  the  ability  of  the 
examining  physician  to  properly  locate  the  cause  and  reliei 
the  same.    If  the  intranasal  or  other  cau.ses  are  removed,  the 
cure  (if  the  postnasal  irritation  is  reasonably  certain. 

Treatment. — In  view  of  the  foregoing  statements  it  is 
apparent  that  local  washes,  sprays,  and  astringent  applica- 
tions afford  but  temporary'  relief  in  the  great  majority  of 
cases.  The  treatment  mvst  be  addressed  to  the  remiira!  of  the 
inlranami  and  other  raiise.i.  The  treatment  of  the  nasal 
accessor\'  sinus,  ear,  and  adenoid  diseases  are  considered 
elsewhere,  and  will  not  lie  further  elaborated  here. 

IxK-al  alkaline  and  antiseptic  washes  used  with  the  post- 
nasal syringe  afford  marked  relief.  Seiler's  or  Dobel's  solu- 
tions are  easily  obtained  and  are  well  suited  for  this  purpose. 
Astringent  applications  to  the  nasopharynx  of  gljcerotannin, 
argentic  nitrate  gr.  x  to  xxx  to  the  ounce  are  regarded  by 
some  as  efficient  remedies.  The  following  mixture,  sometimes 
spoken  of  as  the  Vienna  mixture,  has  proven  a  \aiuable  addi- 
tion to  the  local  treatment  in  the  practice  of  the  author: 

Il^Iodin.  crj'Bt .       .      «r.  s 

PoUsa.  iodid .      .     gr.  xxx 

Glycerin .......      3i' — ^M- 

Sig.^To  be  applied  lo  ihc  niisopharynx  wilh  n  mttim-WJund applioalor 
aClor  cleaiieing  wilh  no  ulkaliua  anCiscptiu  aolulion. 

If  alcohol  is  used  to  excess,  it  should  be  interdicted.  The 
clothing  should  receive  proper  attention,  and  morning  plunge 
baths  recommended  f..r  tJicir  tonic  effect. 

Acute  Tonsillitis. — General  Description.— I'liHer  this captioo 
will  l)e  considered  what  is  sometimes  described  as  several  dJa- 
tinct  diseases,  i.  e.,  {a)  acute  superficial  lj>iixillitis:  (6)  foUicitlar    ' 
iongUliiis;  and  (c)  jxiretivhymatoiin  UmsitlitU. 

These  conditions  are  much  the  same  except  in  degree,  the 
nature  of  the  exudate,  and  the  point  of  greatest  iiiHamniation. 
Clinicaliy.  the  various  conditions  are  often  assfxiated  at  some 
stage  of  the  process  and  the  sj-mptom-complex  can  be  beat 
studied  as  an  entity. 

WTien  the  erj-pts,  of  which  there  are  ten  to  fifteen  in  eatji  4 
tonsil,  are  chiefly  involved,  they  become  distended  with  1 
epithelial  cells,  leuktK-ytes  and  microijrganisms.    Streptococci 
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and  staphylococci  are  the  microorgiiiiisms  chieHy  associated 
with  this  type  of  tonsillar  inflammation. 

EtloloK7- — The  parenchyniatous  inflammation  may  be 
attended  by  hj'|5ertn>phi,'  of  the  tonsillar  tissue,  especially 
after  repeated  attacks.  In  children  slight  irritations  may 
cause  hypertrophy  of  the  lymphoid  tissues.  Such  irritations 
may  arise  during  a  cold,  scarlet  fever,  measles,  influenza, 
diphtheria,  and  other  exanthematous  fevers.  It  should  be 
remembered,  however,  that  all  children  who  are  thus  exposed 
do  not  have  eularnement  of  the  tonsils. 

Tonsillitis  is  sometimes  epidemic  over  considerable  areas. 
Exposure  to  wet  and  cold,  the  sudden  changes  of  tempera- 
ture, insufficient  clothing  and  protection  to  the  feet,  are 
suflicient  to  predisjiose  to  an  attack  of  acute  tonsillitis  in 
many  individuals. 

The  disease  is  most  common  at  the  period  of  adolescence 
and  young  adulthood,  although  it  may  occur  at  any  age. 

Symptoms.— These  ^'a^y  with  the  degree,  tj-pe,  and  location 
of  the  focal  points  of  inflammation.  In  the  niviple  diffused, 
furm  there  is  slight  swelling  and  redness  accompanierl  by  a 
feeling  of  discomfort  upon  deglutition.  The  pain  is  often 
described  as  a  prickling  one,  as  from  the  presence  of  a  fish 
bone  or  other  small  sliver  in  the  fauces. 

In  the  follicular  or  lacunar  tyix-  of  tonsillitis  one  tonsil 
usually  becomes  invoKed  before  tlie  other.  The  cr>'pts 
are  filled  with  a  purulent  exudate  composed  of  epithelium, 
leukocytes,  and  bacteria.  The  masses  of  exudate  are  yellow 
in  color  and  may  project  from  the  lacunar  openings.  The 
pain  may  not  be  so  severe  as  in  the  st>-called  diffuse  stage. 

If  the  crypts  and  surface  of  the  tonsil  are  lined  with  a 
fibrinous  exudate,  the  symptoms  are  apt  to  be  much  more 
severe.  The  parenchjTua  of  the  tonsil,  together  with  the 
contiguous  structures—;,  e.,  the  pillars  and  uvula— are  ()ften 
inflamed  and  edematous.  This  fibrinous  type  was  formerly 
often  mistaken  for  true  di|ilitlicria.  The  pseudomembrane  is 
not.  however,  iidlicn-nt  ti>  tlic  surface  of  the  tonsil  as  it  is  in 
diphtheria.  A  biictcriologic  examination  of  the  tonsillar 
secretion  will  aid  in  making  a  correct  diagnosis. 

The  temperature  may  rise  from  101°  to  105°  F. 
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General  Treatment. — Rest  in  l:>ed,  fluid  or  semisolid  diet 
and  free  catharsis  are  the  essentials  of  the  general  treatment. 
Salicylates,  aspirin,  quinin,  tincture  of  aconite,  perchlorid 
of  iron,  etc.,  have  been  recommended. 

Local  Treatment. — A  2o  to  5<)  per  <rnt,  aqueous  solution 
of  nitrate  of  silver  is  a  m()st  excellent  lin-al  apjA'tmtion  in  the 
acute  stage  of  the  superficial  inflammatictn.  The  application 
of  the  nitrate  of  sih'er  in  this  strength  is  attendetl  by  some 
danger,  as  a  drop  of  it  flowing  down  upon  the  Iar\-nx  would 
excite  most  violent  Iar\'iigeal  spasms.  I'/Xtreme  care  should 
be  taken  to  remove  the  excess  of  fluid  from  the  cotton  mop 
before  applying  it  to  the  crypts  and  the  surface  of  the  tonsil. 
In  the  autlior's  experience  only  one  or  two  applications  have 
been  required  to  abort  the  inflammation  if  seen  in  the  earlj- 
stage. 

Other  lucai  remedies  of  value  in  the  later  stages  are  25 
|)er  cent,  argjrol.  tr.  Itenzoin  co.,  mentholate<l  oil,  etc.  Hot 
alkaline  anti.septic  gargles  may  be  used. 

Peritonsillar  Abscess;  Quinsy.— PatholoK?-— Peritonsillar 
abscess  op  abscess  of  the  tissue  surrounding  the  tonsil  is 
usually  uniliitcral.  There  is  a  preceding  tonsillitis  in  most 
ca.ses.  The  soft  palate,  uvula,  and  pillars  In-come  congested 
and  often  wieinatims.  If  (lermitted  to  progress,  .siamtancous 
rupture  nsunlly  takes  place  through  the  anterior  pillar  or 
velum,  tlinnigh  the  supnitonsillar  fossa,  or  through  the 
posterior  pillar. 

Symptoms.—  If  the  inflammation  is  chiefly  centered  in  the 
h»o,^  connective  tissue  surrounding  the  tonsil,  the  move- 
ments <if  the  lower  jaw  are  very  much  interfere<i  with. 
The  soft  ])Rlate  and  uvula  are  usually  edematous  and  nasal 
respiration  may  W  impaired.  The  .secretions  are  profuse  and 
stringj-  and  may  In-  composed  of  mucous  or  nuicopurulent 
matter.  The  patient  has  a  stupid,  anxious  cast  of  counte- 
nance, the  mouth  l>eing  oi)en  and  the  saliva  driveling  there- 
from. 

Severe  pain  which  steadily  grows  worse  in  the  region  of 
the  tonsil  and  dys])hagia  are  prominent  symptoms. 

rpoii  iii.ifiirtiint.  one  side  of  the  fjin<-cs  will  he  foiind  to  1h' 
very  much  swollen  anil  edematous,  and  coicred  with  licavy 
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mucus  wliich  is  mixed  with  epithelial  fells,  coed,  and  leuko- 
cytes. 

Treatment.— Boswortli  recommends  that  the  {latieiit  be 
provided  with  a  saucer  of  the  bicarbonate  of  soda  into  which 
he  should  dip  his  moistened  finger  at  frequent  intervals 
and  planter  it  on  the  inflamed  tonsil.  He  claims  that  it 
reduces  the  amount  of  pain  and  eserts  a  favorable  action  on 
the  course  of  the  disease.  If  marked  depression  is  present, 
the  tincture  of  iron  and  alcoholic  stimulants  should  be  given. 

When  the  disease  has  pn>gres3ed  to  abscess  formation,  the 
point  of  greatest  fluctuation  should  he  located  and  freely 
incised'  with  a  bistoury.  It  usually  points  above  and  anterior 
to  the  tonsil.  A  small  pointed  bistoury  should  l>e  used, 
making  a  free  incision  parallel  with  the  free  border  of  the 
anterior  pillar,  so  as  to  avoid  cutting  the  fibers  of  the  pala- 
tine muscles.  The  edges  of  the  wound  should  be  separated 
with  a  pair  of  forceps  to  facilitate  the  escape  of  pus.  It  is 
not  best  to  wait  for  spontaneous  rupture  of  the  abscess,  as 
it  may  burrow  beneath  the  deep  fasciie  of  the  neck  and  lead 
to  serious  complications. 

If  the  incision  through  the  anterior  pillar  fails  to  reach 
the  abscess,  the  surer  method  of  reaching  the  abscess  by  dis- 
secting the  anterior  pillar  from  tJie  tonsil  may  be  employed- 

Technir.^(])  Inject  a  2  to  5  [kt  cent,  solution  of  eocain 
or  novocain  through  the  anterior  pillar  into  the  periton- 
sillar tissue.  (2)  With  a  tonsil  forceps  pull  the  tonsil  me<lian- 
ward  and  forward  and  make  an  incision  at  the  junction  of  the 
anterior  pillar  and  the  tonsil.  (IS)  Introduce  a  blunt  dissector 
or  a  blunt-tipped  dressing  forceps  through  the  incision  and 
separate  the  tonsil  from  the  peritonsillar  tissue  until  the 
abscess  cuvity  is  reached, 

Vincent's  Angina.  —  Etiology. — The  predisposing  factors 
are  lowered  bodily  resistance,  diseased  tonsils,  teeth,  and 
gums.  It  frequently  occurs  after  measles,  scarlet  fever, 
diphtheria,  whiwpiag-cough,  etc.  The  exciting  cause  is  the 
fusiform  bacillus  and  spirillum  of  Vincent.  The  fusiform 
rod  bacillus  is  boomerang-shaped,  with  tapering  ends.  It  is 
slightly  motile.  The  spirocheta  is  slender  and  undulating. 
Both  organisms  are  Gram-negative. 
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Pathology-  —  The  gray  or  grayish-white  membrane  of 
\'inceiit's  angina  is  a  pseudomembrane.  due  to  necrosis  of 
the  superficial  layers  of  the  epithelium. 

If  the  membrane  is  removed,  an  ulcerated  area  13  seen 
which  bleeds  easily.  The  spirochetie  are  confined  to  the 
surface  of  the  tonsil  or  its  crypts  (Wiiigrave).  The  point  of 
attack  is  usually  the  tonsil,  but  the  infei-tion  may  spread  to 
the  pharynx,  uvula  anil  soft  jmliite. 

Symptoms. — ^Two  forni.s  of  the  disease  are  .seen.  In  the 
first  or  mild  type  the  infection  is  confined  to  the  tonsils. 
The  patient  complains  of  chilly  sensation,  general  malaise, 
pain  in  the  tonsillar  region  on  swallowing,  and  slight  fever, 
rarely  above  UK)"  F.  This  form  runs  its  course  in  a  few 
days. 

In  the  second  or  severe  form  the  extratonsillar  structures 
are  uaunlly  involved.  Extreme  prostration  may  occur.  The 
pain  is  severe.  The  temperature,  usually  low,  may  reach 
105°  F.  The  breath  is  very  fetifl  and  is  a  \'ery  prominent 
symptom.  Tins  form  may  last  for  weeks.  Home  even  result 
fatally.  The  diagnosis  is  made  from  finding  the  organisms. 
Both  smear  and  culture  should  \te  made. 

Treatment. — In  the  treatment  1>!  \'incent's  angina  various 
antiseptics  have  been  used,  such  as  tincture  of  iodin,  silver 
nitrate,  trichloracetic  acifl,  chromic  acid,  formalin,  etc. 
l^alvarsan  has  been  used  both  loi-all.v  and  intravenously. 
Citron  uses  a  trituration  of  salvarsan  in  glycerin  (0.1  to  5 
cm.)  applici!  Incally. 

Chronic  Tonsillitis,— Etiology.— The  h,\pertrophic  form  of 
chronic  tonsillitis  is  essentially  a  disease  peculiar  to  child- 
hood, rarely  having  its  beginning  in  adult  life.  With  the 
passing  of  the  perimi  of  adolescence  the  teadency  to  hyper- 
trophj-  disappears.  Sclerosis  and  shrinkage  of  the  tonsillar 
substance  begins  and  may  continue  until  it  is  quite  firm  and 
gristly.  The  chronic  lacunar  type  of  tonsillitis  occurs  more 
fre{|uently  in  adults. 

Either  type  may  \k  due  to  repeated  attacks  of  acute 
tonsillitis.  It  may  follow  the  acute  exanthemata  and  other 
acute  infections,  influenza,  etc.  There  is  undoubtedly  a 
hereflitary  tendeTicy  in  many  cases. 
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Pathology. — ^ITiree  general  classifications  maj'  be  made, 
viz.:  (1)  Tmi-  hypertrophy,  in  which  all  the  elements  ( 
posing  the  tonsil  are  increasecl  in  size  and  number.  The 
lymphoid  nodules  are  pterticitlarly  thus  affected.  (2)  Ilyper- 
plaain,  or  sclerosis,  in  which  the  stroma  or  connective-tissue 
framework  of  the  tonsil  is  increased.  As  the  process  ad^'ance3 
the  bloodvessels  and  IjTnphoid  nodules  are  diminished  in  s 
The  tonsil,  instead  of  being  soft,  as  in  the  hypertrophic 
variety,  is  firm  and  unyielding  to  the  touch.  (3)  The  lacunar 
iyj)P  is  characterized  by  a  ragged  appearance,  and  has  been 
called  the  "honey-combed"  tonsil.  There  are  normally  from 
ten  to  fifteen  crypts  in  each  tonsil.  They  become  enlarged 
from  being  distended  by  accumulations  of  epithelial  cells, 
leukocytes,  and  debris.  A  probe  can  be  passed  into  them  for 
a  half-inch  or  more.  In  the  lacunar  or  "ragged"  tonsil  they 
are  sometimes  found  to  communicate  with  each  other.  This 
may  be  due  to  the  absorption  of  the  intervening  wall  by 
pressure  necrosis;  or  to  a  caseous  degeneration  of  the  lymph- 
oid nodules,  leaving  cystic  cavities  where  true  paretichyraa 
once  existed. 

Sometimes  the  pillars  of  the  fauces  are  adherent  to  the 
tonsils  and  should  be  dissected  Iwtse  before  attempting  the 
removal  of  the  latter. 

Symptoms. — In  the  hj'pertn>phic  form  the  symptoms  are 
mainly  those  due  to  mechanical  interference  with  the  nonnal 
respiration. 

The  muscles  of  deglutitioii  are  hampered  in  their  action. 
Hyperemia  of  the  larynx  is  induced,  and  the  voice  may  be 
husky,  toneless,  and  easily  fatigued.  The  tensor  palati  and 
levator  palati  muscles  are  obstructed  in  their  action,  and 
as  they  largely  control  the  patency  of  the  Eustachian 
tubes,  the  proper  aeration  of  the  tympanum  is  not  accom- 
plished. 

Hypertrophy  of  the  pharyngeal.  Ungual,  and  nasal  Ij-mph- 
oid  masses  or  tonsils  is  commonly  associated  with  enlarge- 
ment of  the  faucial  tonsils. 

As  a  re/nili  of  the  obstruction  to  nasal  respiration  the  patient 
snores  during  sleep.  The  facial  expression  is  somewhat  dull, 
and  the  mind  is  often  as  dull  as  the  face  betrays.    Aprosexta, 
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or  difficult  iitteiition,  is  a  comnioii  symptom.  The  chest  is 
often  iimlfonm'd,  jjiReori-hrfast  beiiit;  the  usual  type.  The 
cervifal  glands  arc  frequently  enlarged. 
The  sense  of  smell  and  taste  are  sometunes  impaired. 
In  the  lacunar  tj'pe  of  tonsillitis  the  patient  frequently 
complains  of  a  had  taste,  especially  in  the  morning,  or  of  an 
offensive  breath.  Acute  exacerbations  are  common,  although 
many  patients  wnll  give  a  historj'  of  no  attacks  of  acute 
tonsillitis  or  sore  throat. 

Objectireli/  the  tonsils  appear  as  roundish  masses  projecting 
from  between  the  anterior  and  posterior  pillars  of  die  fauces. 
In  the  h.\i>crtrophic  type  tliey  are  of  a  pinkish-red  color, 
while  in  the  h\'])erplastic  tjpe  they  are  much  paler.  In  the 
lacunar  variety  they  appear  as  ragged  masses  or,  if  seen  in  the 
earlier  stage,  as  swollen  tonsils,  with  the  crj'pts  filled  with  an 
ivory-cJ>lore<l  concretion. 

Treatment.-  Numerous  /(«■«/  rrmcttifn  applied  to  the  ton^s 
for  tlie  puriH>se  of  causing  them  to  shrink  have  been  tried 
fn>ni  time  to  time.  They,  however,  do  no  more  than  reduce 
the  hypereniia  of  the  mucosa,  the  hypertrophic  process  being 
in  nowise  arrested. 

Tlie  tincture  of  i<Hlin  has  been  applied  to  the  tonsils  and 
to  the  skui  over  the  angle  of  the  inferior  maxilla  nith  the 
vain  hope  of  iirresting  the  tonsillar  growth. 

IginiiiDictmr  is  mentioned  only  to  be  condemned,  ffs  it 
closes  up  the  crypts  and  retains  the  secxetioits.  It  is  per- 
fonued  as  follows :  0)  Thetonsillspainted 
at  intenals  of  one  minute  with  a  10  per 
cent,  solution  of  ciK'ain  until  local  anes- 
tlu'sia  is  pr(Kiufe<l.  (2)  The  electrode 
(Fig.  1H7),  a  simi)le  jmiiite*!  one,  should 
be  placed  against  the  tonsil  while  cold, 
and  the  current  eonnected,  so  regulated 
previously  as  to  bring  the  platinum  point 
Fin.  137.— c.aivnnn-  to  a  rc<l  licat.  Tlic  electrode  while  thus 
<-auierj- pioi-irocip.  hcRte*!  sliould  be  plunged  to  the  depth  of 
half  an  inch  into  the  tonsil.  This  pro- 
c«ilure  should  lie  repeated  three  or  four  times  at  the  same 
sitting. 
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Wliere  (i|XTatJuii  is  refuswl,  ihf  liu-nntir  iiirii-li/  of  ciilargud 
tonsils  may  be  trfated  as  follows: 

I{emo\'e  the  iic'cuinulations  of  cpitlteUal  ('ells  ami  leuko- 
cytes from  the  crypts  by  squeezing  the  tonsils;  or  by  means 
of  a  tonsil  curette  or  swab,  then  paint  the  crypts  with  a  2ii 
per  cent,  silver  nitrate  solution  or  a  20  per  cent,  trichloracetic 
acid  solution. 

All  the  foregoing  local  methods  of  treatment  are  but  make- 
shifts, to  be  used  only  when  the  following  radical  and  more 
reliable  method  is  refused. 

Tonsillectomr- — \'arious  methrxis  have  been  devised  for  the 
complete  removal  of  the  tonsil  and  its  capsule.  .Among  them 
nmy  be  mentioned  the  dissection  method  with  a  straight  or 
curved  knife,  the  dissection  iiiid  snare,  the  scissors  dissection, 
the  guillotine  methods  bj'  means  of  Sluder's  guillotine  or 
one  of  its  modifications. 

Tonsiikctnmy  by  Meam  of  the  Hidlenger-Sluder  Tonsillec- 
lovie.—Twn  forms  of  the  instrument  are  made,  one  with  a 
semisharp  bla<ie  {Fig.  \■^S)  and  the  other  with  two  blades, 
one  sharp  and  the  other  dull.  Both  instruments  have  the 
scissors  handle,  which  greatly  facilitates  the  operation  and 
requires  very  much  less  muscular  exertion  to  3e^■er  the  tissues. 

The  technic  as  employed  by  the  wTiter  is  similar  to  that 
employed  by  Sluder,  although  differing  in  some  details. 
When  the  first-mentioned  instrument  is  used,  the  technic 
is  as  follows: 

In  children  a  general  anesthetic  is  almost  invariably 
given,  as  the  fright  and  mental  shock  of  an  operation  under 
local  anesthesia  sometimes  results  in  an  injury  to  the  nervous 
system.    A  local  anesthetic  is  emplojed  for  adults. 

When  local  anesthesia  is  used,  a  preliminary  swabbing  of 
a  0  in  10  Iter  cent,  cocain  solution  to  the  anterior  pillar  may 
be  made,  although  not  essential.  Three  or  four  injections  of 
.5  to  10  minims  each  of  a  0..5  to  1  per  cent,  cocain  solution 
with  S  drops  of  adrenalin  chlorid  (1  to  1000)  to  the  ounce, 
added,  may  be  injected  into  the  tissue  surrounding  the  tonsil. 

In  removing  the  right  tonsil  the  guillotine  is  held  in  the 
right  hand  and  inserted  through  the  left  side  of  the  patient's 
mouth  until  the  distal  portion  of  the  instrument  is  in  front 
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of  the  posterior  pillur  ami  hehtmi  and  slightly  below  the 
tonsil  (Fig.  i:Wi. 


The  tonsil  is  now  pushed  upward  and  forward  until  there 
is  a  distinct  bulging  over  the  anterior  pillur.     In  children 
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where  the  tonsil  is  a  so-called  protruding  one  and  is  not 
buried,  no  displacement  is  necessiiry.  as  the  tonsil  will  readily 


FiQ.  140.— TniisilleeU>iiiy  wilhtheBulleuger-Siuaprguillntinp.  The  tonsil 
Ib  drawn  forward  and  upward.  Couolorprpsaure  ia  furiiiahod  h,v  the  iniiox 
tlnfter  ci[  the  mienBnaed  hand. 

become  engaged  in  the  ring  of  the  instrument  without  force  or 
pressure.  In  an  adherent,  buried  tonsil  more  force  will  he 
required  to  displace  it. 


Having  displaced  the  tonsil  forward  and  slightly  upward 
and  raairitaining  it  In  the  new  position  with  firm  pressure,  the 
index  linger  of  the  left  hand  is  inserted  and  pressure  is  made 
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over  tlie  bulgiag  anterior  pillar  until  the  tonsil  is  felt  to  pn 
thrcm^li  the  ring  of  the  instrument  [V'lg.  140).  As  the  toiLsil  is 
engaged  and  as  the  pressure  is  miulv  on  the  antrrior  pillar  the 
handle  nf  the  instrument  should  be  brought  over  to  the  right 
sideof  theiwtient'smouth  (Fig.  142}.  The  blade  of  tlie  instru- 
ment is  gradually  pushed  down  as  the  tonsil  passes  through 
tlie  ring  of  the  instrument.  The  pushing  of  the  tonsil  through 
the  ring,  the  bringing  of  the  handle  of  the  instrument  to  the 
right  side  of  the  patient's  mouth  and  the  driving  of  the 


Fio.  142-— Tnnsill. 
IJinio  is  [iiiihed  hi>nn 
aide  of  I  he  mouth  trom 


blade  home  are  all  done  at  the  same  time.  Care  should  be 
observed  to  have  the  blade  of  tlie  instrument  se\'er  the  mucous 
membrane  at  its  attachment  tfi  the  tonsil  and  not  away  from 
the  tonsil  as  ma,\'  easily  be  done  when  an  adherent  and 
buried  tonsil  is  present.  By  this  method  it  is  almost  impos- 
sible to  injure  the  posterior  pillar  unless  it  is  fused  with  the 
tonsil. 

The  left  tonsil  is  removed  as  described  for  the  right  except 
the  instrument  should  be  held  in  the  left  hand  instead  of  the 
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right  am!  should  lie  intrfuliit-'ed  from  the  right  angle  of  the 
patient's  mouth  instead  of  the  left. 

The  objections  made  to  the  guillotine  type  of  instrument 
are  that  the  anterior  pillar  is  suraetimes  cut  and  that  the 
plica  triangularis  is  removed.  The  first  objection  is  not 
liased  on  experience,  as  the  blade  of  the  instnimcnt  may  be 
made  to  sever  the  attaclmient  of  the  pillar  as  close  to  the 
tonsil  as  desired,  indeed' the  tendency  of  the  instrument 
is  to  hug  the  capsule  of  the  tonsil.  Concerning  the  second 
objection,  namely,  the  removal  of  the  plica  triangularis. 
This  is  rarely  done,  as  displacing  the  tonsO  forward  and  up- 
ward puts  tlie  plica  on  a  stretch  and  hence  is  not  removed. 


Fm.  ua.— Thu  iiiii.rrect  jjiwiiou  of  tim  i]i»trumpiii  iu  tomoviiig  the  Umsil. 

The  doublc-bladed  instrument  (Fig,  I4;i)  is  used  as  is  the 
single-bladcd  one.  except  before  severing  the  tonsil  the 
dull  blade  is  pushed  home  with  the  ratchet  handle  and  left 
in  position  for  from  five  to  ten  minutes  or  until  clotting  has 
occurred,  when  the  tonsil  is  severed  by  stxewing  down  the 
sharp  blade. 

Instrumental  Dissection  of  Tonsil. — Many  methods,  differing 
somewhat  in  di-tiiil,  have   l)een  devised   for  the  dissection 
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of  the  tonsils.     The  following  method  is  used  Ijy  Fletcher 
and  Sher: 

Tecknw. — In  order  to  have  the  operation  as  hloixlless  and 
as  painless  as  possible  the  tonsils  are  injecte*!  with  the 
following  formula:  cocain,  gr.  I;  adrenalin,  minim  20; 
normal  salt  solution,  minim  80.  About  10  minims  of  this 
solution  is  injected  into  each  tonsil  with  a  hjTJodermic 
sjTJnge,  the  needle  of  which  is  bent  at  an  angle  of  about 
155  degrees.  Blisters  are  made  directly  beneath  tlie  mem- 
brane. The  first  blister  is  over  the  insertion  of  the  anterior 
pillar,  the  second  at  its  centre,  the  third  just  abo\e  the  orifice 
of  the  superior  crypt  and  the  fourth  at  the  upper  half  of  the 
posterior  pillar.  The  solution  is  used  in  both  local  and  general 
anesthetics.  In  the  local  anesthetic  about  5  minims  of  a 
1  per  cent,  novocain  solution  is  injected  behind  the  tonsil. 


Under  a  general  anesthetic  the  patient  should  lie  flat  upon 
an  ordinary  operating  table,  the  mouth  well  opened  by  use 
of  a  mouth  gag.  First  one  and  then  the  other  tonsil  is 
injected  as  described.  The  tonsil  is  seized  and  lightly  drawn 
out.  Just  enough  traction  should  be  made  to  unfold  the 
membrane  which  passes  over  the  face  and  posterior  border 
of  the  anterior  pillar.  This  makes  a  dUtinct  tuck  which 
extends  upward  and  backward  following  the  arch  of  the 
palatoglossus  mu.'scle.  There  is  a  distinct  demarcation 
between  this  membrane  and  the  tissue  through  which  the 
(Tvpts  ci[)f]i.  This  is  the  line  to  follow  in  dissecting  the 
membrane  from  the  tonsils. 

The  incision  is  started  at  tbc  lowest  i>oint  of  the  plica 
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triangularis  and  cairie*]  upward  in  a  curved  line  following  tlie 
outline  of  the  tonsil  to  a  point  just  over  the  mouth  of  the 
superior  crypt. 

The  incision  is  then  carried  backward  and  downward, 
separating  the  tonsil  from  the  posterior  pillar,  to  the  lowest 
part  of  the  tonsil.  The  second  incision  is  beguji  where  the 
first  was  started  and  earried  downward  to  meet  the  end  of  the 
first.  This  completes  the  cut.  The  membrane  is  freeti  from 
the  tonsi!  by  pushing  the  membrane  over  the  upijer  pole  of 
the  tonsil  with  the  bhuit  end  of  a  knife  until  the  bluish 
aponeurosis  of  the  superior  constrictor  is  seen.  The  dissection 
is  completed  by  using  an  instrument  shaped  like  a  Sims 
uterine  scissors,  sharp  on  both  sides.  The  dissector  is  intro- 
duced where  the  bluish  aponeurosis  was  obser\ed  and  with  a 
slight  downward  and  backward  push  the  upjier  part  of  the 


tonsil  is  freed.  The  dissection  is  continued  until  the  tonsil 
falls  out  of  the  pyriform  fossa.  The  removal  of  the  tonsil  is 
then  completed  by  means  of  a  snare. 

Stein's  TmixU  Snare. — The  method  of  using  the  Stein 
snare  (Fig.  14ti)  is  similar  to  that  of  the  Sluder  blade,  namely, 
grasping  the  instrument  in  the  right  hand  for  operating  on 
the  right  tonsil  when  working  in  front  of  the  patient,  as  is 
usually  done.  The  fenestrated  end  is  engaged  behind  and 
below  the  lowest  part  of  the  gland  which  is  then  drawn 
forward  and  outward  in  a  hook-like  motion  until  the  gland 
appears  caught  behind  the  anterior  pillar.  The  index  finger 
of  the  unengaged  hand  can  then  be  placed  against  the  pillar 
to  act  as  a  fulcrum  against  which  the  gland  is  held  as  the 
instrument  is  rotated  toward  the  side  being  operated,  thus 
engaging  the  anterior  and  superior  portions  of  the  tonsil 
with  the  fenestrum.    The  wire  is  now  quickly  tightened  by 
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working  the  wheel  and  ratchet  until  it  is  engaged  behind  the 
gland  and  its  capsule  when  it  is  ti^tened  more  slowly.  If 
sufficient  time  is  taken,  say  three  or  four  minutes,  Stein 
claims  no  bleeding  whatsoever  follows.  Stein  cbims  the 
following  aflvantages  for  his  instrument:  strength  and  dura- 
bility; adaptability  to  any  hand;  adequate  lifting  power; 
easy  control  and  operation  with  no  obstructi<Mi  of  view. 


Foreign  Bodies  in  the  Tonsils.— The  tonsils  when  enlarged 
present  a  surfH<-e  with  mimerous  pits  or  lacunfe.  They  lie 
betwei-n  the  antcriiir  and  posterior  pillars  of  the  fauces, 
hence  they  |)rcscnt  fa\'cirubli'  conditions  for  the  lodgment  of 
foreif^n  bodies,  sncli  as  fish  Ixdies,  sharp  splinters  of  bone  or 
wood,  pins,  iiccillos,  and  other  sharp  substances. 

The  patient  should  he  dipcctcfl  to  relax  his  throat  as  much 
ns  i«issiblc  duriiif;  the  exainiimtion,  as  otherwise  the  tense 
pillars  (if  ihe  fiHKes  niiiy  iiinecid  the  foreign  body  from  view. 

Mycosis  Leptotliricia  ( Ufnirrl-vniUish  uf  the  Tonsil). — 
Etj<donr.     This  is  a   disciise,  c)r  rather  ii  fiinn  of   fungous 
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growth,  attending  certain  morbid  states  of  the  fauces,  but 
more  particularly  the  tonsils.  The  growth  or  fungus  be- 
longs to  the  schizomjcetes  group.  A  number  of  kinds  of 
leptothrix  are  found  in  the  mouth  and  fauces.  They  are 
regarded  as  non-pathogenJc.  They  are  slender  rods  stain- 
ing with  iodin  solutions.  They  pile  up  on  end,  forming 
tufts  of  the  prickly  wart  style.     When  seen  in  the  acute 


Kiu.  147.— H>i. 
power.  The  horny  niiuw  in  itroH-iiiK  from 
cryptal  cpitbelium,  awl  ihi?  plug  hIiowh 
a,  vryptal  epithelium;  (i,  horny  mnterial; 
(Wood.) 


,  ot  thD 
(rayiug  of  Its  edges: 
boc^teria:  d.  fullicles. 


stage  they  are  of  a  soft  creamy  t-onsistency,  and  may 
be  wiped  from  the  membrane  easily.  When  they  are  of 
long  standing,  they  arc  firmly  attache*!  to  the  epithelial 
layer  of  the  mucosa  and  are  difficult  of  removal.  Lacunar 
disease  of  the  tonsils  strongly  favors  their  development. 
Live  tissue  has  no  attractions  for  them,  while  dead  epithelial 
cells  are  their  favorite  tissue  attachments.  KeratoMs  of  the 
tonsils  b  therefore  a  strong   predisjxsing  factor  in  their 
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development.  The  author  has  ofteo  seen  mycosis  buccalisat 
the  point  where  the  upper  and  lower  teeth  come  together,  in 
other  words,  where  keratosis  occurs  as  a  result  of  friction. 

The  size  of  the  tufts  varies  from  that  of  a  pin-point  to  that 
of  a  small  wart. 

Treatment. — The  disease  is  usually  self-limited,  from  six 
months  to  three  years  being  required  for  it  to  run  its  course. 
Mouth  washes  and  gargles  of  chlorat  of  potassium  and  other 
antiseptic  .solutions  exert  but  slight  influence  on  the  growth. 
Equal  parts  of  guaiacol  in  oli^e  oil  or  sweet  oil  of  almonds 
applied  localI\'  seem,s  to  be  of  decided  benefit.  Salicj-lic 
acid  has  its  enthusiastic  supporters,  but  the  facts  are  that 
nothing  short  of  the  remo^-al  and  cauterization  of  the  points 
of  attachment  is  of  positi\-e  \alue  in  their  complete  emdica- 
tion.  When  they  an'  once  thoroughly  removed,  their  return 
is  still  quite  prul>ahle. 

If  the  tonsils  are  enlarged,  their  removal  exerts  a  favorable 
influence  on  the  growth. 

Adenoids.^ — Sjmonjrms. — Hypertrophy-  of  the  Pharyngeal 
Tonsil;  Postnasal  Vegetations.  These  am]  (ither  names  buve 
Ix-cn  used  to  designate  enlai^ement  of  the  normal  lymphoid 
masses  on  the  \ault  antl  jxisterior  superior  wall  of  the  iiaso- 
pharjTix  (Fig.  14S). 

Etiology. — Agr  is  of  prime  imiwrtance  in  the  L'ausation  of 
hypi'rtrophy  of  the  phar\'ngeal  tonsil.  Most  cases  develop 
before  the  age  of  puberty,  at  which  time  the\'  usually  begin  to 
atn)phy. 

( 'ase.'i  are  reixirted  in  jwrsoiis  nion-  than  seventy  years  old. 
The.\-  are  rare,  however,  in  adAanced  \ears,  and  when  present 
may  l>e  of  rather  recent  grcnrth  from  influminutorj'  causes. 

In  most  persons  aff'cctcd  in  \i>uth  only  a  trace  is  left  after 
tlie  thirtieth  year.  -lust  prior  to  puberty  a  retrograde  meta- 
morphosis in  the  form  of  colloid  degeneration  usually  affects 
the  phar>'ngeal  ton.sil. 

Sei  tlocs  not  ap|K'ar  to  !«■  a  decisive  factor  in  tlie  pro- 
duction of  this  disea.if. 

Either  (iniirtiliititiiiril  riiiiiHiiiiiiit  are  a  cause  of  postnasal 
adenoids  or  the  iideniiids  )>r<Nlu(T  the  constitutional  con- 
ditions.   They  are  usually  associated;  wTiters  ditferuig  as  to 
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which  13  cause  and  which  is  effect.  Most  authorities,  how- 
ever, agree  that  constitutional  conditions  arc  potent  predis- 
posing causes. 

lleredUi/  has  great  influence  in  the  develupmcnl  uf  adenoids, 
as  the  groHths  rjften  apjwar  in  several  nicnilicrs  iif  the  sttme 
family. 


:W. — Anlfiropohtcridr  sortioii  uf  Ihi 
ioa  and  groBs  Htnioturij  of  hypertmphy  of  I 
uaaapharyiii,     (Zuckerkniidl,) 


Climate  iwrhaps  in  a  measure  accounts  somewhat  for  the 
above  distribution.  It  is  certain  that  humid,  cold  climates 
favor  adenoid   growths   in   children,    wliile  lutrm   climates 

L minimize  the  hjpertntphic  tendency. 
Inflamniafory  aetkm  in  the  nose  and  nasopharjnx.  as  seen 
during  an  attack  of  the  exanthema   (specific   fevers),  play 
an  imp*)rtant  rnlr.     fommon  colds  are  ]>erhaps   the  most 
responsible  for  exciting  Ivmplioid  hNpcrtniphv  in    thenasii- 
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Nasal  obstruction  increases  the  tendency  to  hi.perpltisia 
of  the  Ijinphoid  tissue  in  the  nasopharyiix.  A  hiRh-arched 
palate  is  frequently  associateil  with  a  large  adenoid  and  is 
frequently  responsible  for  the  apparent  lack  of  improvement 
in  the  nasal  breathing  following  the  thorough  remova!  of 
the  adenoid  mass. 

Histopathology. — ^I'here  are  normally  groups  of  Ijmphoid 
tissue  or  glands  in  the  vault  and  posterior  wall  of  the  naso- 
pharyiL\,  They  extend  frt)ni  the  bursa  pharyngea  in  the 
median  line  across  the  upper  and  back  part  of  the  pharjiix. 
The  tissue  is  of  a  low  embryonic  type,  and  in  excited  to 
hypertrophy  under  slight  irritation  during  childhood.  The 
nodules  are  of  irregular  shape  and  distribution.  The  crypts 
of  the  pharyngeal,  unlike  those  of  the  faucial  and  lingual, 
tonsils  are  absent  or  ill  developed.  The  surface  is  covered 
by  a  single  layer  of  ciliated  columnar  epithelium,  except 
where  contact  and  movement  against  opposing  structures 
have  caused  their  disappearance.  Mingled  with  the  ciliated 
epithetiimi  are  numerous  chalice  cells,  which  in  a  measure 
accoimt  for  the  abundant  thick  mucous  secretion  in  the  naso- 
pharynx. There  are  no  true  mucous  glands,  hut  there  is  a 
single  row  of  Kinph  nodules  near  the  surface.  In  the  deeper 
lajers  there  is  a  heavy  reticulum,  the  meshes  of  which  are 
filled  with  small  lymphoid  cells  each  containing  one  or  two 
nuclei. 

The  gross  morbid  appearance  of  the  growth  as  seen  in  situ  is 
usually  a  cushion-like  ituiss,  slightly  iKMlular,  As  has  been 
aptly  express<'d  l»y  Meyer,  when  the  finger  is  intnxluced 
into  the  nasopharynx  this  mass  gives  a  sensation  like  "  pul- 
ing the  finger  into  a  bunch  of  earthworms."  More  rarely 
the  grcH^th  is  very  nixlular,  or  even  fimbriated,  as  is  shown 
in  most  drawings  in  text-books. 

Symptoma.— 'I'he  phiisiiignomy  affords  the  most  striking 
and  at  the  same  time  characttristic  sjinptom  of  the  disease 
when  ad\anced.  The  mouth  is  o|)en.  the  nasolabial  furrow 
absent  or  slightly  developed,  the  bridge  of  the  nose  widened, 
the  cheeks  flattened,  the  inner  canthi  drawn  down,  the  root 
of  the  nose  puffy  and  edematous,  and  the  eyelids  slightly 
drooping.    Taken  niscvible,  the  face  has  a  stupid  expression 
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which  cannot  but  attract  attention.  The  ala?  nasi  are 
depressed  at  the  angle  between  the  superior  nnd  inferior 
lateral  cartilages. 

The  objecHrf  /tigv^  in  addition  to  those  given  under  physi- 
ognomy are  those  to  be  seen  or  felt  in  the  pharynx,  naso- 
pharj'nx,  fauces,  nose,  and  chest.  The  pharynx  usually 
presents  a  granular  or  nodular  surface  covered  with  frothy 
mucus.  The  K-mph  nodules  are  those  invohe^I  in  follicular 
pharyngitis  elsewhere  described.  They  are  somewhat  eflema- 
tous  and  succulent  in  appearance.  Occasionally  there  is 
pharyngitis  sicca,  which  is  not  attended  by  rhinitis  sicca. 
The  uvula  is  sometimes  edematous.  The  pillars  and  velum 
are  congested  and  of  a  dusky  red  color.  Pigeon-breast  is  an 
associated  condition  which  has  been  variously  explained. 

Aprosexia,  or  tntntal  duhieas,  is  in  most  cases  more  or  less 
present.  A'arious  theories  have  been  advances!  in  explanation 
of  it. 

SUep  is  ilhturbed,  the  child  tosses  in  bed.  throwing  off  the 
covers,  and  usually  snores  on  account  of  the  mouth-breathing; 
each  inspiration  causes  the  relaxed  membrane  to  vibrate. 
The  mental  state  during  sleep  is  disturl»ed  by  dreams  and 
nightmare.  I'pon  awakening,  these  mental  impressions  often 
persist  for  some  minutes,  giving  rise  to  what  has  been 
described  as  slight  delirium.  The  snoring  sometimes  termin- 
ates in  laryngeal  stridor,  and  e\'en  in  mild  general  con\'uisions. 
Upon  awakening,  the  mouth  and  throat  are  dry.  CJeneral 
malaise  is  often  experienced  in  the  morning,  but  disappears 
as  the  day  advances. 

Reflex  phen(r)iie7ia  often  attend,  if  they  do  not  result  from, 
the  adenoid  growths.  Hay  fever,  paroxysmal  sneezing, 
asthma,  chorea,  epilepsy,  torticollis,  headache,  enuresis, 
genital  irritation,  exaggerated  peristalsis  of  the  intestines 
resulting  in  prolapse  of  the  rectum  have  been  reported  as 
concomitant  ajTnptoms  of  the  presence  of  postnasal 
adenoids. 

Hearing  .^Disturbances  of  the  function  of  hearing  is  one  of 
the  most  common  attendant  sjmptoms  of  a<ienoids.  Fully 
GO  per  cent,  of  all  persons  with  hypertrophic  adenoids  in  the 
pharjTix  have  more  or  less  interference  with  audition. 
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n.^^"'.'  '"  '"''''»'<"'  t'>  tlie  iibove  svmptoms  the  diair- 
P^^k'xCs-     '   '"""'■''    ''■'   '""■  "'  """*  "^  ****'    followi^ 

.>I,L'.rv  "tr"""    ''^'""■'"■"/'.'/■-Owasionally   it   is  possible   to 

■7  />  y"'. '"'"'""1  muss  by  anterior  rhinoscopy. 
■■7  ■  ."■'',"""  /f''"»'-'<f('/)i/.— In  most  instances  a  satiafactor^- 
Mow  or  the  epipliarynx  can  he  obtained  b^■  posterior  rhinos- 
copy provKhnu  the  confidence  of  the  child  is  obtained.  This 
1^  tlic  method  that  should  Ik-  used  if  possible,  as  the  pain 
and  friRiit  from  a  .|iKitnl  examination  destroys  all  confidence 
tiiat  the  chihl  may  have  in  the  examiner. 

,  '^'S'M  l-'.rtimiriiiliiiii-  T]ie  examiner  stands  on  the 
juitient  s  n>ht  side  an<i  holds  the  patient's  head  with  .the 
left  ann.  '!'<,  prevent  the  child  liiting  the  examiner's  finger 
It  IS  necessjir\'  to  hold  the  check  between  the  open  jaws. 
\\  hiie  the  month  is  o|)encd  wiilely  the  index  finger  (previouslv 
lulinciited  with  viiselin)  of  the  rittht  hand  is  passed  quickly 
ajjiiinst  the  ixistcrior  wall  and  then  jtcntly  pushed  upward  into 
the  cpipharynx  where  the  soft  adenoid  mass  is  felt  if  present. 

Treatment.--  'I'hc  nifiliriil  irrofmrni  is  of  hut  little  value 
except  iis  it  alfords  tem|K>rary  n-lief  of  some  of  the  distressing 
symptoms,  .\lkaline  and  aromatic  washes  and  apra.vs  to  the 
nose  and  nasopharynx  remove  aeeumulated  se<Tetions  and 
dinihiisli  the  c.nif,'estion. 

.VIkiiline  washes  may  \te  pursued  to  relieve  certain  distress- 
ing contlitions  while  waitin);  for  the  operative  treatment. 

Siirgii-al  iiimxiirfn  are  tlw  only  ones  that  are  of  permanent 
value,  \'arious  pnicethires,  as  scarification,  superficial 
s<'nipinp,  etc.,  to  excite  l)leedinK  have  liecn  trie<l  with  the 
lio|>e  of  atlordinj:  j)ermanent  relief.  Inasmuch  as  the  con- 
dition is  one  of  hyiKTtrophy  and  not  of  e<mgestion,  such 
measun-s  arc  inadetinate.  The  Tfiimrol  of  the  gwidb  is 
essential  to  (■omi>lete  sun-ess. 

The  chief  indications  accordiiiK  to  A\'ashham  for  the  re- 
mcAal  of  the  adenoids  an':  (1)  well-mnrked  sifrus  of  nasal 
obstruction,  sn<'li  as  numth-breathinK,  adenoid  expression  of 
countenance,  alteration  of  voice;  {'2)  deafness,  or  oft-recurring 
attacks  <if  deafness,  the  n'sult  of  middle-ear  disease;  (:i)  con- 
tinually n'curring  h earl-colds,  or  nasal,  larj'iigeal,  or  bronchial 
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catarrh;  (4)  paroxysmal  attacks  of  siieezing,  ha>-  fever, 
larjTigismiis,  or  spasmodic  asthma;  (5)  defective  physical 
and  mental  development,  chronic  tuberciiloiLs  enlargement 
of  the  cervical  glands. 

Various  instmmentE  have  been  devised  for  the  performance 
(if  this  operation,  among  which  are:  Meyer's  ring  knife, 
to  he  used  through  the  nose;  Ixtewenberg's  or  Brandegee's 
forceps,  curved  so  as  to  be  used  through  the  mouth  and 
introduced  into  the  nasopharynx;  the  Gottstein  or  Barnhill 
curette  (I'ig-  '■"»").  to  lie  introduced  into  the  nasopharynx 
througli  the  mouth;  the  La  Force  adenotome,  etc. 

The  asesthetic  may  be  local  or  general.  Cocain  and  novo- 
cain solutions  may  he  applied  lorall;/  through  the  nostrils 
or  through  the  mouth  by  means  of  curved  cotton  carriers 
saturates!  with  the  solution.  Anesthesia  more  or  less  com- 
plete may  be  thus  produced.  According  to  my  own  expe- 
rience, it  is  not  a  very  satisfactory  meth(x]. 

(inieral  ane.ithegin  is  preferable  and  may  be  induced  by  the 
U.se  of  nitrous  oxide  or  ether.  Chloroform  seems  to  act 
unfavorably-  in  children  with  adenoids  and  is  to  be  con- 
demned. 

The  instriiitienh  used  hy  the  writer  are  the  Whitehead 
mouth  gag  (Fig.  1.'>I),  the  La  Force  adenotome,  the  Barnhill 
curette,  tongue  depresser,  and  curved  sponge  holders. 

The  Position  of  the  Patient. — In  adults  under  local  anesthesia 
the  uprigiil  |>"sition  may  be  used.  When  a  general  anesthetic 
is  given,  ii  dorsjil  [josition  is  safer  and  more  satisfactory, 
although  man;-  ojJerators  prefer  to  have  an  assistant  hold  the 
anesthetized  patient  in  the  upright  position.  If  the  latter 
method  is  used,  an  assistant  takes  the  child  on  his  lap  and 
Crosses  his  legs  over  those  of  the  child.  The  folded  arms  are 
held  with  his  left  hand  and  arm,  while  the  head  of  the  child 
is  held  against  the  right  shoulder  of  the  assistant  with  his 
right  hand  grasping  tlie  forehead. 

The  tecknic  as  employed  b\'  the  writer  is  as  follows:  If  a 
general  anesthetic  (dorsal  position)  is  used,  a  mouth  gag 
(Whitehead)  is  inserted.  With  a  local  anesthetic  no  mouth 
gag  is  required.  The  tongue  is  held  down  with  a  tongue 
depressor  and  a  La  Force  or  Collum  adenotome  (Fig.  149)  of 
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be  inserted  as  far  up  and  forward  as  is  possible.  To  do  this 
it  is  necessary  that  the  handle  touch  tlie  teeth  of  the  lower 
jaw.  The  blade  is  then  pushed  home  and  tlie  adeiiutfime 
removed  with  the  adenoid  enclosed  in  the  instrument. 
Following  the  use  of  the  adenotonie  a  Barnhill  curette 
(Fig.  150)  is  insertetl  in  the  same  manner  and  any  remaining 
shreds  of  adenoid  tissue  are  removed. 


Many  operators  prefer  to  remo^'c  the  adenoid  by  means 
of  a  curette  only.  If  the  tonsils  have  been  removed,  the  throat 
is  sponged  free  of  blood  and  the  curette  is  introduced  through 
the  mouth  into  the  nasopharynx,  care  being  taken  to  carry 
it  well  up  into  the  vault  (Figs.  152  and  15:1).  The  handle 
is  now  made  to  describe  the  arc  of  a  large  circle,  the  ful- 
crum being  the  top  of  the  fauces.  The  instrument  should 
be  pressed  firmly  and  evenly  to  the  vault  and  posterior  wall 
during  the  upward  movement  of  the  handle  (Fig.  154)  of  the 
curette. 

The  severed  adenoid  usuallj'  falls  into  the  oropharynx 
when  the  curette  is  remo\'ed.  The  adenoid  mass  should  be 
watched  for  and  grasped  with  a  forceps  to  prevent  being 
accidently  drawn  into  the  larynx. 

One  or  two  sweeps  of  the  curette  are  usually  quite  sufficient 
to  remove  all  of  the  growth. 

After  the  removal  of  tite  inatniment  the  throat  is  again 
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spiin^reil  frw  iif  MchkI  and  if  ne<:ussary  the  piitient  turned  on 
his  riglit  skit"  or  fact;  to  pre\'eiit  the  blood  entering  the 
trachi-a.  The  ojierator  iiiaj-  now  intriKliice  X\w.  index  finger 
of  the  right  liand  into  the  nasophar\7ix,  to  be  certain  that 
all  of  the  adenoid  tissue  has  been  removed.  The  time 
retjiiircd  f<»r  the  whole  prooethire  need  not  be  more  than 
one  to  fi^■e  minutes. 


After-treatment. The  patient  shnuld  be  kept  on  his  side 

or  fiKf  until  ho  repiins  conMciousness,  to  prevent  the  blood 
entcririK  the  esupliaRUs  and  tra<-h('a.  \Vlien  he  regains 
eonsii  OUST  less  he  should  be  directed  to  blow  his  nose  in 
order  to  remove  blcHMl  tints  that  may  have  hxlgod  there. 

He  should  be  kept  in  bed  for  twenty-fonr  hours  following 
the  ij]>eriitiim.    l,(Mal  iipjilications  are  usually  not  indicated. 

Complications  attending  or  following  TonsiUectomr  and  Aden- 
oidectomy.  1 .  There  is  danger  of  suffocation  from  the  presenee 
of  IiUhkI  in  the  trachea. 
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2.  If  the  iiistrumpnt  is  famed  toi»  far  to  the  side  of  the 
pharynx,  the  orifict'  of  the  Eustachian  tiilie  may  Ik-  injupcd, 
and  a  subsetjuent  stricture  reault. 

3.  Secondary  hemorrhage  is  rare. 

4.  The  operation  may  be  followed  by  infection  of  the 
middle  ear  and  mastoid,  and  of  the  cellular  tissue  of  the 
pharynx. 

5.  Dangerou.s  primary  hemorrhage  may  occur  as  a  result  of 
excessive  fibrosis;  or  of  the  abnormal  jjlacement  of  the  internal 
carotid  and  vertebral  arteries.  \Vhen  dangerous  hemorrhage 
takes  place,  it  may  be  controlled  by  digital  pressure;  by 
pledgets  of  cotton  saturated  with  a  10  per  cent,  solution  of 
antipyrin;  by  eating  crushed  ice;  by  injections  of  normal 
horse  serum  and  b,\'  keeping  the  patient  absolutely  quiet. 
Boettcher's  adenoid  hemostat  is  s()mctimes  of  service.  If 
possible,  the  soft  palate  should  be  retracted;  the  bleeding- 
point  found  and  grasped  with  an  artery  fori'ep  and  ligated; 
or  a  large  sponge  may  be  drawn  up  into  the  nasopharynx 
by  a  soft  catheter  passed  through  the  nose.  Belltx^fs 
cannula  is  built  xjn  the  correct  principle  but  is  usually  too 
large  to  pass  through  a  normal  nose  iif  a  child.  In  severe 
hemorrhages  the  interna!  cnnitifl  Jirtery  may  have  to  l)e 
ligatetl  in  thenwk. 

Thornwaldt's  Disease. —  Definition. —This  is  a  condition 
in  which  there  is  a  chronic  iiifiamination  of,  and  remnants 
of,  partially  atrophied  a^/pjiwfV/j*.  The  thickening  on  the  pos- 
terior wall  of  the  nasopharj'ux  is  in  the  form  of  a  ridge  on 
either  side  of  the  median  line.  I'us  accumulates  in  the 
groo\-e  thus  created,  becomes  inspi.s.sated,  and  forms  a  centra! 
crust  which  is  characteristic  of  this  condition.  It  may  be, 
regarded  as  a  postrhinitis  sicca. 

Treatment. — The  treatment  should  be  addressed  to  the 
attendant  rhinitis;  and  the  complete  eradication  of  the 
fibrous  adenoid  ridges  with  the  curet. 

The  Lingual  Tonsils. — These  are  composed  of  masses  of 
KTiiphoid  tissue  in  the  ginsso-epigkrttic  space;  or,  as  is  com- 
inonly  -said,  they  are  on  the  base  or  root  of  the  tongue- 
They  are  slightly  elevated  nodules,  some  of  which  are  pitted 
or  conca\e  on  account  of  shallow  follicles,    There  are  present 
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numerous  mucous  and  seruniinous  glands,  which  are  not  Found 
in  "tonsils"  elsewhere.  Tlic  veins  at  the  base  of  the  tongue 
are  very  superficial,  and  arc  fre([aently  the  seat  of  varicosis. 
Inflammations  of  the  Lingual  Tonsils.— The  intimate  con- 
nection between  the  lingual  and  the  utlier  tonsils  causes 
them  to  respond  to  the  same  influences.  Inflammation  at 
the  base  of  the  tongue  is  rarely  primary,  but  usually  attends 
inflammation  of  the  faucial  tonsils.  The  same  kinds  of 
morbid  processes  occur  in  the  lingual  tonsils,  namely,  acute. 


L 


(Colien.) 


subacute,  and  chronic  inflammations.  The  crypts  or  crevices 
become  filled  with  epithelial  cells,  leukocytes,  and  fibrinous 
exudate.  They  undergo  hypertrophy  as  do  their  larger 
neighbors  above.  Deep  and  superficial  abscesses  occasionally 
form  here  also. 

Symptoms. — A  sense  of  fulness  and  slight  sticking  or  prick- 
ing pain  upon  deglutition  and  vocalization  are  the  chief 
symptoms.  Upon  inspection  with  a  laryngeal  mirror  the 
lymphoid  nodules  will  be  found  to  be  enlarged  and  red;  and 
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if  the  0X51)13  are  involved,  n  yellowish  materiftl  may  be  seen 
in  them.  Should  there  be  an  abscess  of  this  region,  the  sj-mp- 
toms  become  quite  marked;  the  pain  is  intense,  the  fever 
high,  and  deglutition  of  fluids  difficult  or  impossible.  Dyspnea 
may  develop  from  obstruction  to  the  glottic  respiratory 
tract.  The  abscess  may  perforate  the  lingualis  muscle  and 
become  or  simulate  a  true  angina  Lvdomci. 

Procnosis. — Catarrhal  and  lantnar  inflammations  run  their 
course  within  a  few  days  or  weeks;  while  the  suppurative 
form  may  extend  and  give  rise  to  serious  symptoms,  Edema 
of  tlie  glottis  is  rare.  Should  dj'spnea  of  a  dangerous  nature 
occur,  tracheotomy  should  be  performed. 

Treatment. — This  should  be  much  the  same  as  for  inflam- 
mation of  the  faucial  tonsils.  On  account  of  the  depression 
resulting  from' the  dyspnea  and  difficult  deglutition  stimulants 
are  especially  indicated  in  the  more  acute  or  phlegmonous 
types.  If  an  abscess  is  present,  it  should  be  opened  with  a 
curved  tonsil  bistoury.  In  making  the  incision  care  should 
be  taken  to  nv(.id  the  liufjiial  arteries. 

Hypertrophy  and  Varix  of  the  Linfrual  Tonsils.— The  same 
cavnen  that  have  already  been  given  in  reference  to  disease 
of  the  lymphatic  tissue  of  the  faucial  tonsils  hold  true  with 
the  lingual  tonsils.  Oft-repeated  inflammations  of  whatever 
source  cause  hypertrophy  and  varix  of  the  lingual  veins. 
The  two  conditions  are  usually  associated;  hence  they  will 
be  considered  together. 

Hypertrophy  and  varix  of  the  lingual  tonsil  is  in  the  vast 
majority  of  cases  a  disease  of  adult  life. 

BymptoiUB. — The  subjectiee  symptoms  may  be  classified 
as  follows: 

1.  A  feeling  of  fulness  and  irritation  due  to  mechanical 
interference  with  the  normal  functions  and  movements  of  the 
parts.  Patients  describe  the  sensation  in  the  glosso-epiglottic 
space  as  seeming  to  be  caused  by  the  presence  of  a  bead,  pea, 
straw,  blister,  or  other  foreign  l>ody.  These  signs  disappear 
during  deglutition,  but  quickly  return. 

2.  Torticollis  has  been  noted  as  an  occasional  sign. 

3.  The  singing  voice  is  impaired,  not  so  much  by  the  direct 
patliulogic  inlerfereuce  as  by  the  inability  properly  to  vocalize. 
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Continued  attempts  to  do  so  cause  the  voice  to  bectnne 
impaired.  In  other  words,  there  would  be  no  voice  symptoms 
should  tlic  singer  discontinue  his  special  efforts  in  that 
direction. 

4.  Coiigli  und  Iieiiimiiif;  are  prominent  subjective  symp- 
toms. The  ctfect  is  inelfecti^'e;  the  cough  is  of  a  brassy, 
cn>uj)y  churacttT. 

0.  Paroxysmal  dyspnea  is  an  occasional  sjTnptom. 

The  objflctiTe  or  phyBicftl  signs  as  revealed  by  the  larj'ngo- 
scopic  mirror  are: 

1.  A  unilateral  or  bilateral  mulberr\'-likc  mass,  which 
more  or  Icsh  iihscures  the  epij^lottis.  In  some  cases  the 
hypi'rtn)j>hy  ni>t  iH-'ing  so  marked,  the  tonsils  appear  as 
se\'eral  small  discrete  inxlules  with  varicose  veins  nmning 
ln'tweeri  thcni. 

'2.  The  ejfigldttis  is  crowded  l)ackward,  thereby  obscuring 
the  view  of  the  larynx, 

;!.  The  mucosa  of  tlie  lar\nx  is  usually  hyperemic,  while 
the  cords  arc  nearly  normal. 

4.  I'iLs-^ive  lienKtrrlmRes  are  often  observed.  The  blood 
which  lias  Hccunuil)ite<l  during  the  night  is  expectorated  in 
the  niorniiig.  This  doubtless  ik curs  during  the  daytime  also; 
Imt  as  it  is  \ery  slight,  and  the  acts  of  swallowing  and  ex- 
[K-ctoration  (K'cur  at  fretfuent  intervals,  it  is  not  noticed. 

.').  Kancial  tener^mns,  larxngeal  spasm,  and  asthma  have 
been  rcjiortcd  as  occa:-ional  symptoms  of  hypertrophy  of  the 
lingual  tonsils. 

Treatment.  -Treatment  offers  a  good  prognosis.  It  should 
Ih'  IkiiIi  general  and  liM'al. 

'i'lio  liinil  Invlminf  is  ])alliati^'e  and  surgitral  or  semisurgical 
in  cliiiractcr.  The  irritations,  foul  sec-retions.  etc.,  which 
attciiil  thU  and  the  other  faueJal,  pharyngi'al,  and  naso- 
pharyngeal disease  should  be  pn>pcrly  treated  with  antiseptic 
ami  einollieut  washes.  The  mineral  astringents  reduce  the 
congestifni,  which  is  a  prominent  feature  in  the  earlier  stages 
of  the  disca.si.     I.ngol's  solution  gives  ginul  results. 


u  ihc  liuKual  tuiisila. 
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The  sulphate  of  zinc,  tannin,  perchlorid  of  iron  or  alumi- 
nirm  are  also  useful  in  relievinR  congestion,  A\Tiere  there  is 
pain  or  distress,  a  .50  percent,  solution  of  guaiacol  in  olive  oil 
affords  relief. 

The  galmnncauteri/  is  a  giMxl  and  safe  methiMi  of  remox-ing 
the  IjTnphoid  masses  or  for  de.stroyiii};  the  varix.  (1)  The 
parts  should  l>e  cocainized  with  a  HI  to  20  |>er  cent,  cocain 
solution.  (2)  The  patient  should  then  protrude  his  tonjtue 
and  grasp  it  with  a  napkin,  as  in  lar,\'ngoseop,v.  (U)  The 
operator  intro^luces  the  laryngeal  mirror  with  the  left  hand, 
while  (4)  the  cautery  eleetnxle  is  brought  to  bear  upon  the 
lingual  tonsil,  or  varicose  veins.  (5)  The  electric  current 
should  be  connected  and  the  (0)  parts  seared  with  the  red- 
hot  platinum  point-  If  the  veins  only  are  to  be  treated,  a 
small  point  should  be  used;  while  a  flat  elertrode  is  more 
desirable  for  the  treatment  of  the  tonsil. 

Specially  devisfd  ImtniSluUmes  conforming  to  the  curve  of 
the  dorsum  of  the  tongue  may  be  used.  They  act  on  the 
principle  of  the  tonsillotome.  One  caution  only  will  !«■  given, 
namelj,  use  the  luryngoscope  s*)  as  to  avoid  clipping  the  top 
of  the  epiglottis. 

The  operation  is  followed  hy  complete  relief  fn»m  the  dis- 
tressing symptoms,  but  there  will  be  some  local  pain  and  sore- 
ness for  a  few  days. 
^k  The  jittendant   disnnlers  (jf  the  fauces,   iiuse,  and  naso- 

^1  pharynx  .■^liiiuld  nls()  receive  appropriate  treatment. 

H  Tuberculosis  of  the  Pharynx. — Pathology.— This  is  ii  com- 

^L  paratively  rare  location  for  this  disease  and  when  present  is 

^B  usually  secondary  to  pulmonary'  or  laryiigcBl  tuberculosis.  A 
^K  proper  diagnosis  is  not  alnays  made,  it  being  regarded  as  an 
^B  acute  phar.vnigitis.  At  first  the  membrane  is  red  and  infil- 
^1  trated,  and  at  a  later  pericwi  yellowish  spots  or  miliary  tubercles 
^H  appear  upon  its  surface.  After  a  time  they  break  down. 
^H  the  secretion  becoming  mucopurulent.  The  posterior  pillars 
^^L  of  the  fauces  Iiecome  stiffeaed  from  infiltration,  thereby 
^H  permitting  the  entrance  of  liquid  foods  into  the  postnasal 
^H  space.  .Scar  tissue  does  not  usually  form  in  the  wake  of  the 
^H         ulcerative  proces.s,  as  only  the  superficial  lavers  of  the  mem- 
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Symptoms.— I'aiii  is  a  constant  sjinptoni  that  gndually 
increuiies  Fruni  a  dull  ache  to  sharp,  lancinating  pains  wiiich 
are  aggravated  up*>n  deglutition.  The  v'oice  becomes  thick 
and  muffled.  Cough  Is  not  more  prominent  than  that  due  to 
the  attendant  pulmonary  tulx-rculosis.  The  breath  is  fetid. 
The  ('on:jtitutioiial  and  local  symptoms  of  pulmooary  tuber^ 
culosis  are  present.  Tul>ercular  inflammation  of  the  middle 
ear  is  often  an  extension  of  the  process  by  way  of  the 
Eustachian  tubes. 

Prognosis.— This  is  quite  grave,  although  not  necessariiy 
fatal.  If  the  pn)cess  in  the  pharynx  is  primai^',  the  proigiu^s 
is  much  more  favorable.  Primary  tu1>erculosi3  of  the  pharj'iix 
is,  however,  an  extremel\'  rare  occurrence. 

Treatment.— This  is  general  and  local  and  is  identic-al  with 
that  given  for  tuberculosis  of  the  larynx. 

Syphilis  of  the  Pharynx.— Forms.— It  may  manifest  itself 
in  four  forms — /.  c,  («)  primar\',  (6)  secondary,  (c)  tertiary, 
and  (f/)  congenital  or  hereilitjiry. 

The  prhmirii  Jurm  is  rare,  as  the  fauces  and  phar>'nx  are 
but  .slightly  ex[M)sed,  on  accoimt  of  their  location,  to  primary 
i[iiH-ulatiiin.  Chancre  may  l)e  mistaken  for  tubercle  and 
e]>ithelioma,  in  both  of  which  there  is  swelling  of  the  lym- 
]>hatic  glands.  It  is  usually  recognized  as  syphilis  only  after 
constitutional  s\'mptoms  develop. 

The  Secondary  Form. — This  oc-curs  within  one  year  after 
the  primary  infection. 

I'lM)ri  iii.tpfctiim  a  moist  papule  or  a  superficial  erosion  of 
the  membrane  may  Ik;  seen. 

KtuiUnjii. — This  condition  is  still  capable  of  infecting  other 
individuals.  Many  children  feeding  from  a  wet-nurse  thus 
contract  the  disea.se  fnim  the  secondarj'  manifestation  on 
the  niannniv.  Such  cases  are  usually  regarded  as  inherited 
syphilis. 

I'athiiliifi!/.-  The  pathology  of  this  stage  is  as  follows: 
(h)  erythematous  patches,  superficial  infiltration,  exudative 
platpies.  or  cond\lomata  on  the  pillars  of  the  fauces,  uvula, 
and  velum. 

Hrcontliirij  .S\(/H*/;^((fHj».— Subjectively  they  are  those  of  an 
ordinary'  st»re  throat.    A  striking  peculiarity  of  this  stage  is 
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the  sjTnraetrical  appearance  of  mucous  patches  and  erythe- 
matous areas  on  the  two  sides.  The  history  of  the  case,  the 
peculiar  skin  eruption  and  the  Wassermann  test  will  enable 
the  physician  to  make  a  corrett  diagnosis. 

Tertiary  STPhilis  of  the  Pharynx. — Path'ilogt/.—  'iWs  form 
appea^^i  at  ahoiit  the  tiiird  to  tin-  tiftii  year  after  the  primary 
infection,  as  a  Hunimatoiis  infiltration  whicli  rapidly  breaks 
doivTi,  forming;  aii  ngiy  ragged  ulcer.  The  pillars  of  the 
fauces  are  most  often  affected,  the  loose  tissue  afTording  a 
favorable  field  for  round-cell  infiltration.  Another  site  often 
affected  is  in  the  median  line,  at  the  junction  of  the  hard 
and  soft  palate.  The  ulcers  may  appear  upi>n  the  tonsils, 
tongue,  roof  of  the  mouth,  posterior  wall  of  tlie  pharynx  or 
buccal  surfaces.  The  deep  variety  of  gumma  is  more  cir- 
cumscribed, and  when  it  breaks  tlown  is  more  destructive. 
This  form  is  responsible  for  most  of  the  cicatricial  bands 
remaining  in  the  wake  of  svphilis  of  the  fauces  and 
pharynx. 

Congenital  Syphilis  of  the  Pharynx. — On-iirrcnce. — About 
50  per  cent,  of  the  cases  bci-iimc  nianifest  within  the  first 
five  years  of  life.    It  occasionally  apiwirs  in  adult  life. 

Gross  PatkiAugy. — An  ulcer  appears  with  indurated  edges. 
Its  favorite  site  is  the  palate,  although  it  may  appear  in  any 
other  ^tuation.  If  the  palate  is  the  part  involved,  the  nares 
may  be  invaded  bj'  direct  extension  through  the  floor  of 
the  nose.  According  to  Lenox  Browne:  "The  fauces,  the 
nasopharjux,  the  posterior  phar\'ngeal  wall,  the  na^sal  fossae, 
the  septum  nasi,  the  tongue,  and  finally  the  gums"  are 
affected  in  order  of  frequency'.  In  the  secondary  form  the 
diseased  areas  tend  to  affect  both  sides  svinmetrically,  while 
in  this  form  the  ulcer  is  ahnast  always  in  the  median  line. 
It  also  has  a  predilection  for  the  bony  structures. 

Symptoms. — They  vary  according  to  the  extent  and  locality 
of  the  ulceration  of  necrosis.  If  the  roof  of  the  mouth  is 
perforated,  or  if  the  pharyngeal  muscles  which  shut  off  the 
pharj'nx  from  the  nasopharynx  are  affected,  the  child  cannot 
nurse  or  take  the  lM»ttle.  Coryza.  excoriations,  and  scabs 
about  the  nostrils  and  upper  lip  may  also  be  present.  The 
hiid  has  what  is  popularly  called  the  "snuffles." 
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Treatment  of  Syphilis  of  the  PharTox. — ^The  secondary  stage 
t'Hils  for  the  administration  of  mercury  in  mild  doses,  with 
ctipecial  care  to  a\oid  producing  ptyalism.  Direct  the  patient 
ttt  wash  the  mouth  thoroughly  with  a  solution  of  the  chl(»ate 
of  potassium.  The  arsenic  preparation  knonii  as  salvarsan 
and  neosahnrsau  are  exceedingly  valuable  in  hastening  the 
cure  but  should  be  supplemented  by  the  usual  treatment. 
Ijocal  applications  of  caustics,  as  acid  nitrate  of  mercury,  are 
of  \'alue  in  the  active  ulcerative  stage.  lodin  vapors  or 
nebulip  exert  a  beneficial  influence  in  those  cases  extending 
to  the  Eustachian  tulK- and  middle  car.  Insufllationof  iodol 
IJowdcr  on  the  ulcerated  si>ots  has  supcrsedcti  the  use  of  iodo- 
form,  us  its  odor  is  less  offerisiw.  The  removal  of  enlarged 
tonsils  should  not  lie  done  during  this  stage,  as  the  raw  surface 
thus  created  would  very  likely  assume  the  sj-philitic  form  of 
ulceration. 

The  trrliarn  sfaijc  culls  for  the  siK'alled  mixed  treatment 
comt)iue(i  with  salvarsan  orone  of  its  equivalents.  The  iodid 
of  i>otassium  should  be  administered  during  the  ulcerative 
stage. 

It  is  wise  to  begin  with  al>out  3-grain  doses  and  gradually 
increase  them  to  the  point  of  toleration.  After  the  subsideni-c 
of  the  acute  manifestations  some  form  of  mercury  should  be 
administereil  for  aWmt  two  years  in  order  to  prevent  a  recur- 
rence of  the  ilestructive  jm>cess. 

hn-iil  aiiplu'dlhrim  of  mineral  caustics  to  the  deep  ulcers  is 
to  be  recommended.  The  galvanocautery  is,  however,  a 
better  method.  Cargles  of  the  pcrmanganat  of  potash,  tlie 
chlorat  of  potash,  etc..  exert  a  favorable  influence  upon  the 
morbid  process,  and  keep  the  surfaces  free  of  detritus,  which 
would,  if  left  1"  aifu,  excite  irritation, 

Tiie  cotitjcnifdl  fiinn  should  be  treated  about  the  same  as 
tiie  ac()uircd.  As  children  tolerate  larger  doses  of  mercury 
pro]M»rtionately  than  adults,  this  remedy  may  l)e  pushed  more 
vigorously.  The  nose,  mouth,  and  throat  should  be  kept  free 
from  crusts  by  <louclies  and  sprays,  after  which  the  throat 
^Jionld  be  spra,\'c<l  with  oily  solutions  containing  menthol, 
camphor,  and  cn<-alyptu.s. 
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A  Comparison  of  Sn>hilitic  and  Tubeiculoiu  Ulcers 
(Lenox  Browne). 


Dwply  cxcavfttitl. 

Nil  apparent  eicBvn lion. 

Few  Kmimlatbus,  luRhly  ii.Hu..„„i 

Much  indulont  grHCulutiuii. 

Deep  red  areola. 

Faint  areola. 

Sharply  rut  edges. 

DiBtinct  domRrcation. 

DcmarcBlion  indiatinct. 

Yellow  purulent  Becretioii. 

Grayiah,  ropy  mucous  BccrutioQ. 

DischariiD  pruEuBC. 

Discharge  sranty. 

Peno (rating  to  dwjier  tiBnuea. 

Superficial,  with  Intern!  in  iilaco  of 

deep  oiteasiun. 

N'o  fuver. 

High  fever. 

blight  pain. 

Pain  often  severe. 

Diphtheria.— Definition. — It  is  an  acute  infixtiim  attentled 
by  constitutitmal  and  local  s.vmptoms,  due  to  a  specific 
micixxirganism,  known  as  the  Klebs-Ijiffler  bacillus.  This 
is  a  rod-shaped  bacilhis  varjing  in  length  from  1..5  to  6 
micromilHmeters,  and  in  width  from  0..5  to  0.8  micromilli- 
nieter.  These  bacilli  are  usually  slightly  curved  and  some- 
what club-shajjcd  at  the  ends.  They  are  usually  arranged  in 
pairs,  either  parallel  or  at  an  angle  to  each  other.  They  are 
sometimes  single,  and  rarely  end  to  end,  fiirniinn  lung  threads. 
They  stain  readily  hy  Grain's  method  and  Lciffler's  methylene 
blue. 

EtioloK7. — ].  The  cause  is  the  Kkhs-Loffier  bacillus.  It 
was  formerl>'  thought  that  these  bacilli  remained  localized 
in  the  fauces  or  other  [wrt  of  the  body  primarily  affected; 
but  they  have  been  found  in  the  blood,  glands,  intestines,  and 
other  organs  of  the  body.  They  are,  however,  rarely  found  in 
any  considerable  luunber  except  at  the  point  of  initial  infec- 

Ition.  They  find  in  the  fauces,  nose,  etc.,  a  suitable  soil  and 
temperature  for  their  growth,  and  are  propagated  in  great 
numbers.  The  toxins  formed  in  consequence  of  the  presence 
of  the  bacilli  are  absorbed  and  carried  through  the  IjTnphatics 
and  bloodvessels  to  every  |)art  of  the  system.  In  this  way 
the  various  general  symptoms  are  devclo|)ed.  The  fever  and 
great  depres.sion  are  due  to  the  action  of  the  toxins  upon  the 
nerve  centres  presiding  over  the  i)rf.Hhictii)n  of  heat  and  the 
processes  of  metabolism. 


id  in  great 
e  presence 

>'mphatics  -^m 

1  this  way  ^M 

fever  and  ^M 

••,  upon  the  ^M 

It  and  the  ^M 


421)  THE  I'HAHY.VX 

2.  ligr  has  an  iiifliifiice  upon  the  Htisreptibility  of  the 
individual  to  the  disease.  While  it  may  occur  at  any  ^ei 
the  majority  of  the  cases  are  in  persons  under  ten  years. 

■i.  A  n>ltl,  Jiitiist  rlhiiaic  is  more  favorable  for  its  develoi>- 
meiit  than  the  wanner,  or  the  extremely  cold  ones.  The 
spriiif;  and  fall  of  tlie  northern  temperate  latitudes  on  this 
awMunt  an^  especially  \isited  by  this  diseat^. 

4.  <  "ertain  prcHUiHtsing  and  nystemie  conditions  in  a  measure 
account  for  the  prevalence  of  diphtheria  in  the  cold,  damp, 
tempt-rate  climates.  For  instance,  catarrhal  diseases, 
lymphoid  hypertrophy  in  the  fauces  and  nasophar^Hf^l 
space,  are  more  prevalent  in  this  sort  of  climate,  and  pre- 
di.spose  to  the  diphtheritic  infection. 

The  infection  ma\'  be  fr<in»mitted  hy  railway  trains,  dust, 
drinking  water,  milk,  (hmiestic  animals  and  fowls,  and  from 
one  iXTson  to  another. 

FatholoK7. — The  bacillus  (jniws  upon  the  mucous  mem- 
brane and  the  toxins  an.-  elal>orat«l  and  absorbed  into  the 
j^neral  circidation- 

The  first  effec't  tif  the  toxin  is  to  produce  a  local  edema 
and  im-fjiihir  temj>erature. 

The  julsr  iin-mfmntr  is  (■(imposed  of  three  layers,  namely; 
(«)  the  (inter  or  sujxTfieial  layer,  which  contains  a  network  (rf 
fibrinous  exudate,  numerous  bacilli,  and  a  few  leukocj-tes;  (6) 
the  middle  ia\-er.  which  contains  a  fibpinous  exudate,  many 
leukiw\tes,  mid  few  liacilli;  (c)  the  inner  layer,  which  is 
nuxlificil  mucous  membrane,  the  coagukted  fibrin  having 
ix-nctrnte*!  the  mucosa  and  replaced  the  surface  epithelium. 

Itouiul-cell  infiltration  cxrurs  in  the  mucous  and  submucous 
tissue.  Stre|>toc<K'«iis  pyogenes.  Staphyhx-occus  aureus,  and 
ull)us  arc  also  found  in  the  inner  layer.  They  cause  secondary 
infection  in  the  lymphatic  glands,  lungs,  spleen,  and  kidneys. 
Inasmuch  as  the  fibrin  is  dcei>ly  attached  to  the  mucosa,  ita 
removid  is  difficult  and  is  attended  by  hemorrhage. 

The  i>sciidoinembrane  due  to  cocci  is  feebly  attached  and 
easily  rcnio\e<l,  while  the  mucous  membrane  is  red  and  shiny 
and  diK's  not  bleed. 

BacterioloKic  Diacnosis. — This  may  Im>  nia<le  by  smearing 
a  [xirtioii  of  the  false  membrane,  or  some  of  the  mucopurulent 
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secretiuii,  upon  a  cover^liiss,  staining  it  with  methylene  bhie 
and  placing  it  ufMin  a  K'«-'«-sli(Ie  ami  examinitig  it  with  a 
mifntsc»|X'  for  tiie  Klebs-I^iiffler  Imcillus.  This  nietliod  is 
rapid,  but  not  certain  to  re\eal  the  l)ai?illi  even  when  present 
in  large  numbers.  A  slower  but  much  surer  way  is  to  make  a 
culture  of  the  mucus  obtained  fntm  the  diseased  membrane 
on  blood  serum. 

Clinical  Diaenosis. — It  is  rare  under  one  year  of  age.  It  is 
roost  often  located  on  the  faueial  tonsils.  In  nasal  diphtheria 
the  discharge  is  fetid,  sanious,  and  irritating  tn  the  upper 
lip,  which  becomes  excoriated  and  encrusted.  Epistaxis  is 
a  common  occurrence  in  this  l\'pe.  The  sloughing  which 
causes  the  hemorrhage  exposes  a  surface  through  which  rapid 
infection  may  occur  and  tause  great  prostration,  pulmonary 
edema,  albuminuria,  etc.  The  infection  may  gain  entrance 
to  the  cranial  cavity  and  cause  meningitis.  Nasal  diphtheria 
is  usually  a  mixed  infection.  The  Eustachian  tubes,  middle 
ear.  internal  ear,  and  eye  are  sometimes  the  seat  of  diph- 
theritic pseud omem bra ne.  Periostitis  and  edema  over  the 
mastoid  are  complications  occasionally  met  with. 

Inflammation  of  the  cervical  and  submaxillary  glands  is  an 
early  sign  in  diphtheria.  They  maj'  be  swollen  before  the 
appearance  of  the  membrane. 

The  diphtheritic  membrane  appears  in  varying  colors 
according  to  the  stage  in  which  it  is  seen  and  the  type  of 
infection.  It  ranges  from  a  white  to  a  graj',  yellowish-green, 
browTi,  and  even  to  black,  according  to  the  quantity'  of  pus 
and  blood  mixed  with  it. 

The  Srhirl:  t^st  to  determine  the  degree  of  individual 
immunity  has  recently  been  i>erfected  and  is  esf)ecially 
valuable  in  institutional  work.  Some  persons  possess  a 
natural  innnunity  to  diphtheria  and  in  these  the  prophylactic 
use  of  antitoxin  is  unnecessary. 

Symptoms. — Tliey  vary  with  the  severity  of  the  disease, 
type,  and  location  of  the  area  of  infection,  age  of  patient,  and 
the  stage  of  the  disease. 

The  jterifHl  ii/  hiciihaiion  ranges  from  two  to  ten  days. 
Sj-mptoms  are  not  always  present  during  this  period ;  but  when 
present  they  consist  of  general  malaise  and  slight  chilliness. 
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At  tlic  fiiil  i>f  till'  fiiriihuliiiii  fiiTwd  the  temperature  ranges 
from  W  to  hi:'."  V.  It  iisually  roiiiuiiis  about  the  neighbor- 
hiiixl  of  100°  V.  (laat  iiyroxia  is  not  a  thiiratteristic  feature 
of  <liphthcrm. 

Tlic  onset  of  the  disease  is  attended  by  slight  elevation  of 
temiwratiiro,  (iiii<'keiierl  piibe,  slight  chills  or  chilly  sensations, 
<lr>-  throat,  (liscoiiifort  or  pain  upon  deghitltion,  malaise,  stiff 
neck,  aeliin);  in  Ixines,  lieadache,  and  other  febrile  phenomena. 
Any  or  all  tliese  symptoms  may  be  very  slight  or  wanting. 
!(y  the  emi  of  the  first  day  or  beginning  of  the  second  there 
are  himhar  and  dorsal  pains,  the  akin  is  flushed,  the  pulse 
quick  and  jx-rhaps  feeble,  the  cervical  glands  enlarged  and 
tender,  the  urine  scanty  and  high  colored,  the  patient  dull 
and  unobservant. 

The  imeudiniiniihTane  at  the  l>cginniiig  of  the  first  day 
ap]>ear5  as  a  delicittc  [warly  gray  film,  slightly  elevated  above 
the  surface  of  the  muc^isa,  which  is  swollen  and  dark  red  in 
color.  If  the  diphtlieritio  membrane  is  limited  to  one  side, 
the  catarrhal  turgescenoe  of  the  mucosa  will  also  be  unilateral. 

At  the  beginning  of  the  second-  dfiy  in  untreated  cases  the 
membrane,  which  on  the  first  was  tn  pat<'hes,  is  now  extended 
until  it  covers  all  or  nearly  all  of  the  tonsil.  Its  color  is 
yellowish  anil  oi«i(iue,  and  the  surface  presents  a  soft,  velvety 
appeanmci'.  It  stands  out  more  pR>mineTitIy  from  the  surface 
of  the  mucosa,  giving  the  impression  of  considerable  thick- 
ness. Mucopurulent  secretion  is  noted  about  the  edges, 
KC)>aration  fnim  the  underlying  mucosa  having  begun.  It 
may  come  away  in  fragments  or  en  masse. 

IJy  the  third  day  in  untreated  cases  the  membrane  is 
browiiisli  or  blue  in  color  owing  to  the  admixture  of  blood. 
It  is  more  elevated  from  the  surface  and  separation  is  com- 
plete. The  temperature  subsides,  and  if  it  should  become 
elevated  again,  reinfection  has  ocfurrnl  or  a  new  area  has 
liccome  invoh'ed, 

litmxi'in  iif  thr  Inri/nx  in  untreated  cases  is  marked  by 
hrmrs<;ness  or  aphonia,  which  is  followed  some  hours  later  by 
dy.spnea,  both  iiisi)iratory  and  expirator>',  although  inspira- 
tion is  more  dilficult.  Sulx-lavicular  and  abdominal  depres- 
sion an?  nuirkol.    The  laryngeal  invasion  is  attended  hy  a 


lyGOOgIC 


I 

I 


m.'^EAIiRS  OF  THE  PHARYNX  AND  FAUCB8      423 

sudden  increase  in  the  temperature.  The  membrane  may  be 
ex|>el!ed  in  part  or  as  a  cast  on  the  thinl  or  fourth  day,  and 
the  process  of  resolution  or  that  <if  the  reformation  of  the 
pseudomembraiie  may  now  take  plsc-e. 

Treatment. — The  treatment  may  be  studied  under  the 
following  divisions:  (1)  prophylactic.  (2)  general  or  systemic, 
(li)  lixal,  and  {4}  surgical. 

Propkylactic. — Isolation  should  be  enforced  until  the 
cultures  no  longer  show  the  Klebs-Loffler  bacillus.  Where 
strict  surveillance  and  hygiene  is  not  possible,  immunizing 
doses  of  antitoxin  should  be  given  to  those  exposed. 

General  or  Syslemu-  Trentmenl. — The  antitoxin  treatment 
should  be  given  at  the  earliest  possible  moment,  as  it  is  most 
effective  when  administered  during  the  early  stages  of  the 
disease.     It  is  preferably  given  by  hypodermic  injections. 

The  quantily  necessary  varies  with  the  individual,  the 
epidemic,  the  part  infected,  and  the  age  of  the  patient.  In  a 
general  way  it  may  be  stated  that  the  dose  for  a  child  under 
five  years  of  age  should  be  from  1500  to  3IHK)  units;  while 
;iOOO  to  10,000  luiits  should  be  given  to  patients  more  than 
five  years  old.  A  prophylactic  dose  is  from  600  to  800  units. 
The  dose  may  be  repeated  in  twelve  to  twenty-four  hours  if 
improvement  has  not  set  in,  A  third  dose  may  also  be  given 
without  danger  in  unjielding  cases.  The  effect  of  the  anti- 
toxin is  manifested  by  the  subsidence  of  the  toxic  sjinptoms 
and  the  disappearance  of  the  pseudomembrane. 

Among  the  remedies  which  promote  the  elimination  of  the 
toxin,  calomel  stands  at  the  head.  It  should  be  administered 
in  full  doses  at  frequent  intervals  so  as  rapidly  to  obtain  its 
etfei^'t.  Turjjentine  in  milk  has  advocates,  and  it  will  at  least 
stimulate  the  excretions  through  the  kidneys.  The  tincture 
of  iron  in  glycerin  (1  dram  to  the  ounce),  given  In  teaspoonful 
doses  every  two  hours,  has  a  decide<l  influence  upon  the  local 
as  well  as  upon  the  general  condition  of  the  patient.  It  adds 
to  the  cardiac,  respiratory,  and  blood  power,  enabling  the 
system  mope  effectually  to  resist  the  toxins  already  in  the 
circulation,  and  perhaps  to  check  their  production. 

Local  Trenhiienl. — Local  applications  of  lactic  acki  in  one- 
fourth  to  one-half  strength  to  the  diphtheritic  membrane  by 
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means  of  a  <-<>tt(ni-winui(l  api>li<'at<ir  facilitate  the  exfoliation 
of  tlie  pst'udoiiieiiihranc  fn>iii  the  mufosa. 

'l"hc  uonmil  nali  xoliititiii  ((».:!  |)er  eeiit.)  or  boric  acid  in 
solution  may  lie  used  vvvry  hour  in  the  mouth,  nose,  and 
fautfs  by  moans  of  a  syringe.  Tliis  is  preferable  to  the  use 
of  gargles,  as  the\-  are  usually  inefficient  in  children.  This  is 
esi>ecially  true  in  diphtheria  attended  by  marked  depression. 

The  follmving  formula  prcsCTilie<l  by  Ixiffler  is  a  local 
rrviedy  of  considerable  value: 

R.— Menlliiil 10  pattB 

Toluol 26     " 

Hoi.  pprchlorid  of  iron,  fort 4      " 

A iKioluU- alcohol q.  B.  ad  100     "  — M. 

SlH.— To  )»  itDiiliod  lo<-«lly  onvv  or  twice  dnily. 

InhaUidunx  iif  the  eapiir  of  xlaked  lime  is  an  old  and  valu- 
able remetly  in  lar\-ngenl  diphtheria.  It  should  be  adminis- 
tered as  follo\\s:  .\  teni|>orar\'  i\ig\vum  or  cone-shaped  tent 
should  be  constructed  bj-  the  use  of  sheets.  A  chair,  and  a 
wooden  \essei  of  twti  or  three  gallons'  capacity  half-filled  with 
water,  should  he  phu'ed  within  the  tent,  Twf)  or  three  pounds 
of  fresh  lime  shoidd  then  he  thniwn  info  the  vessel,  where  it 
soon  throws  ofl'  steam  charged  with  small  particles  of  the 
lime.  The  patient  should  be  placeti  upon  the  chair  or  held 
upon  the  lap  of  the  nurse  within  the  nngwam  for  five  to  ten 
minutes.  This  pr(H-edurc  should  l>e  repeatetl  every  two  or 
three  hours.  In  this  way  the  diphtheritic  membrane  may  be 
caused  to  sejMirate  from  the  trachea  and  bronchial  tubes  and 
be  ox]x>llcil  ill  fraKmcnts  or  rn  mature.  Turpentine  may  be 
nd<le<I  to  the  lime  VH|Mirs  with  advantage. 

Antixejilir  (lilcdihir  ■■'i/rai/.i  are  of  \'alue  in  mild  cases.  Thej- 
.should  Ih-  used  in  the  fauces  ever>'  hour. 

SuTfical  Treatment. — hiilieatioiu. — When  there  is  progres- 
sive asphyxia.  sigiialiKwi  hy  aphonia,  dyspnea,  stridor,  and 
reces,sion  of  the  chest  and  alxlominal  walls  either  intubation 
or  triirhriitiiiii!/  should  be  done  without  delay. 

The  ilmiiieT.1  attending  either  of  the  procedures  is  so  small 
as  <-ompared  with  those  of  non-interference  that  the  latter 
.should  not  Ih-  allowed  to  weigh  against  the  former. 
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&itubatioii. — Intubation  after  the  method  of  O'Dwyer 
iias  largely  supersecletl  tracheotora,\',  the  latter  being  used 
only  in  emergency  and  where  the  membrane  has  formed  in 
the  lower  tracheal  tract. 


Fia.  156.^The  tube  pn»iimB  thmugh  the  chink  of  Ihr  glot 
finger  stilt  bolding  the  epiglottu  xgoinat  tha  base  of  the  tongue.  A  stout 
Innp  of  thread  is  attnched  U>  the  tube  U>  provide  for  its  speedy  removal 
in  CBse  BulTocativc  ayniplnms  follov  itt  inlroduotion,  and  in  cose  it  is  acci- 
dently  engaged  in  the  esnphngua. 

Method  of  Introducing  the  Tube. — The  patient  should  be 
taken  on  tiie  lap  of  the  nurse,  his  head  lieW  firmly  against 
her  left  shoulder  with  the  left  hand  while  his  hands  and  arms, 
folded  in  front,  are  held  with  her  right  hand  an<l  arm.  If 
need  lie.  a  binder  or  sheet  maj'  be  wound  about  the  child, 
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should  be  suddenly  elevateil  and  sli(;htly  drawn  ftirward,  the 
tube  being  made  thereby  tu  pass  ilmniimril  ami  furimird  along 
the  palmar  and  thumb  surface  uf  tin:  Hiigt-r  into  the  Jarynx. 
If  the  handle  is  not  thussuddeuly  elevated  and  drawn  fonv'ard, 
the  tube  will  enter  the  estiphagus. 

As  the  patient  is  in  great  distress  the  whole  procedure 
should  be  done  with  precision  and  speed. 

B^ore  introducing  the  tube  it  should  be  threaded  through  its 
shoulder  by  a  strong  silk  or  linen  thread  about  sixteen  inches 
long,  the  ends  of  which  are  tied,  forming  a  loop.    This  sliould 


— ExtvibnWir: 

which  in  a  downwurd  direction  opens  Ihn  jhwm;  C,  flcrew  whirli  regulates 
the  Bitent  U)  which  the  lever  may  be  depressed  and  Ihe  jawa  opened. 

be  hooked  over  the  little  finger  of  the  left  hand  ready  for  use 
should  the  tube  enter  the  esophagus,  or  netni  to  be  removed 
for  any  other  reason. 

When  Ike  tube  in  properly  adjusted,  the  thread  may  be  cut 
and  removed,  the  index  finger  being  introduced  and  held 
against  the  shoulder  of  the  tube  to  prevent  its  withdrawal,  or 
the  thread  may  be  left  attached,  looping  it  over  the  ear  and 
securing  it  to  the  cheek  with  adhesive  plaster.  The  objection 
to  this  methml  is  that  the  child  may  pull  on  the  string  and 
thus  remove  the  tube. 

If  the  tube  is  too  small,  it  will  be  coughed  up. 

The  objerlion.1  lo  iviubaSitm  are:  (oj  the  liability  to  cough 
up  the  tube  and  the  necessity  of  calling  the  physician  to 
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reintrodiic-e  it;  (h)  it  sumetimes  interferes  with  ileglutition: 
liquid  Food  fan  usual!>'  be  swallowed.  IF  food  enters  the 
trachea,  the  patient  should  be  made  to  lie  upon  the  stomach 
and  take  the  food  through  a  tube;  (c)  the  opening  of  the 
tube  being  small,  it  sometimes  beeomes  obstructed  by  false 
membrane,  thereby  necessitating  its  immediate  removal. 
This  is  sometimes  accomplished  hv  the  violent  efforts  of  the 
child. 

The  tube  shouJd  be  fefl.  In  -plare  until  the  disappearance  of 
the  faucial  membrane,  the  great  depression,  and  the  feeble, 
rapid  pulse. 

Its  Ttunoml  is  accomplished  with  the  extubator  shown  in 
Fig.  158.  The  tip  should  l>c  introduced  into  the  mouth  of 
the  tube,  guided  by  the  index  finger  of  the  left  hand.  It  is 
then  widened  by  pressure  upon  the  lever  /i,  and  the  tube 
removed  by  reversing  the  movements  used  in  its  introduction. 
Tracheotomy. —  Tfi-hvic. — High  tracheotomy  is  preferable 
to  the  low  tracheotomy  of  Trousseau,  as  the  bleeding  in  the 
latter  is  more  profuse. 

The  cricoid  cartilage  is  located  with  fingers  of  the  left 
hand  and  while  the  laryii.x  is  held  firmly  lietween  the  thumb 
and  the  second  finger  the  skin  and  subcutaneous  tissue  is 
incised  in  the  median  line  beginning  with  the  cricoid  cartilage 
and  carrying  it  downward  5  or  I  inch.  IF  time  permits, 
all  bleeding-points  should  be  chec;ked  with  arterj'  forceps 
or  ligatures.  The  two  or  three  upjjer  rings  of  the  trachea 
are  now  incised  with  a  knife.  The  tracheal  aperture  is  held 
open  with  retractors  and  the  cannula  insertetl.  The  cannula 
is  secured  in  position  bj'  pieces  of  tape  passed  around  the 
neck. 

Afler-lreatmeni. — The  wound  about  the  tracheotomy  tube 
should  be  covered  ftith  antiseptic  gauze,  The  opening  in  the 
tube  should  be  lightly  co\-ered  with  one  or  two  thicknesses  t^ 
gauze  to  filter  the  dust  from  the  inspired  air.  The  atmos- 
phere of  the  room  should  be  kept  moist  by  steam  \'apors  to 
provide  moisture  for  the  inspired  air.  The  temperature  of 
the  room  should  be  maintained  mrixtajitly  at  about  70"  F. 
The  inner  tube  .should  be  removed  and  cleansed  by  the  nurse 
every  two  hours.     The  entire  tracheotomy  tube  should  be 
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removed  e\ery  twenty-four  to  Forty-eight  hours  and  smother 
nf  the  same  size  introduced  in  its  place.  Warm  antiseptic 
sprays  may  be  used  from  time  to  time  through  the  tubes  to 
thin  the  mucous  accumulations  in  the  trachea. 


MALFORMATIONS  OF  THE  UVULA. 

Vuietiea. — Bifid  Uvula;  Complete  or  Partial  Absence  of 
the  Uvula. 

Symptoms. — Cough  and  irritation  in  the  ])harynx  some- 
times occur  from  the  presence  of  a  bifid  uvula. 

Treatment. — The  treatment  consists  of  removing  the 
mucous  membrane  on  the  opposed  surfaces  of  the  divided 
uvula  and  bringing  them  together  with  catgut  sutures. 


DISEASES  OF  THE  UVULA. 

Ulceratioii  of  the  Uvula. — Occurrence. — TIum  is  rare  as  a 
primary  coTidition,  iiiid  i^  characteri/eil  by  pain  ujwn  de- 
glutition. The  ulcer  is  usually  upon  the  posterior  surfare, 
and  can  only  be  seen  with  the  aid  of  the  laryngeal  mirror. 
It  ma,\'  be  the  cause  of  a  supposed  epipharyngitis. 

Treatment. — The  treatment  should  consist  of  the  applica- 
tion of  the  solid  slick  of  the  nitrate  of  silver  or  the  actual 
cautery. 

Mycosis  o!  the  Uvula  (i,c/rfo/An.r). — Here,  as  in  tonsillar 
mycosis,  there  are  the  ivury -colored,  pointed,  and  elevated 
patches  nf  leptothrix. 

Acute  Infiammation,  or  Edema  of  the  Uvula. — Etiology. — 
The  etiology  is  very  similar  to  that  of  acute  tonsillitis. 

Symptoms. — The  symptoms  are  those  of  slight  obstruction, 
pain  upon  swallowing,  and  a  tickling  cough.  A  general 
pharyngitis  is  often  associated  with  it. 

Treatment.— During  the  acute  stage  it  should  consist  of 
scarifications  and  alum  or  zinc  sulphate  washes.  After  the 
subsidence  of  the  acute  stage  it  may  be  necessary  to  amputate 
the  uvula  on  account  of  the  elongation.  When  thus  elon- 
gated it  gives  rise  to  a.  distressing  dry  cough. 
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Elongated  or  Relaxed  Uviila.— This  condition  constibites 
the  major  portion  of  the  affections  of  the  uvula  requiring 
treatment. 

Etiology. — It  is  commonly  associated  with  inflammation 
of  the  pharynx,  and  more  especially  in  those  who  strain  the 
voice  in  liinging,  speaking,  or  coughing. 

In  its  enlargement  the  vascular,  glandular,  fibrous,  or 
muscular  tissue  may  predominate. 

There  is  sometimes  an  entire  absence  of  muscular  fibers 
in  the  elongated  uvula. 

Sjrmptoms. — Coughing  paroxjsms  frequently  occur.  The 
ctmgh  is  dry  and  usually  more  pronounced  in  the  morning. 
There  is  a  tickling  sensation  in  the  throat  with  more  or  less 
discomfort  and  pain.  The  exi)ectoration  is  occasionally 
streaked  with  blood,  which  alarms  the  patient,  as  he  suspects 
tuberculosis. 

Singt^rs  arc  particularly  annoyed  by  this  condition,  aa  it 
incHimcitates  them  from  pursuing  their  profession.  The 
special  symptoms  in  singers  are  pain  and  discomfort  after 
using  the  voice,  loss  of  brilliancj',  uncertain  register,  impaired 
range,  and  unsteadiness  of  tone.  In  time  hoarseness 
suiRTNCiies,  thereby  comjiletely  destroying  the  singing 
voice. 

Treatment. — The  classical  treatment  has  long  been  astrin- 
gent gargles  of  alum  water  and  solutions  of  tannin.  Astrin- 
gent lozenges  with  eucalyptus,  cubebs,  chlorate  of  potash, 
guaiacum,  and  menthol  are  now  more  commonly  employed. 
After  using  one  or  more  of  these  remedies  for  a  few  daj's  the 
amount  of  permanent  elongation  can  be  accurately  estimated. 
If  the  elongation  is  still  excessive,  a  portion  of  the  uvula 
should  be  amputated.  The  incision  should  be  made  in  such 
a  maimer  as  to  leave  the  wounded  surface  towanl  the  posterior 
wall  of  the  ]>harjnx.  The  act  of  swallowing  food  will  thus 
be  mi)rc  fn-c  from  discomfort  anri  irritation.  The  operation 
may  In-  iMTfonncd  by  gra.sping  the  tip  of  the  uvula  with  a 
|>uir  of  tiHithed  forceps,  drawing  it  fom'ard  and  downward 
nnd  ampntHting  hIkivc  the  forceps  with  curved  nvnia  scissors; 
or  it  may  \m-  tJoTic  with  a  iivulnt<ime,  an  instrument  resem- 
bling Mathicu's  tniisillottnne;    it  may  also  l>c  removed  by 
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means  of  a.  snare.  A  5  per  cent,  solution  of  cocain  shnulii 
be  applied  to  the  surface  at  intervals  for  a  few  minutes 
before  resorting  to  either  of  the  foregoing  procedures. 

NEOPLASMS  OF  THE  PHARYNX. 

Fibroma  of  the  Nasopharynx. — Etiology. — This  is  a.  firm 
fibrousgrowth  frequently  arising  from  the  base  of  tlie  .sphen(»id 
bone  and  spreading  to  adjacent  tissues  and  cavities,  more' 
especially  the  nose.  It  springs  from  apparently  normal 
tissue;  and  occurs  in  persons  who  are  otherwise  healthy. 
Males  seem  to  monopolize  the  disease,  but  few  cases  occur- 
ring in  females.  Age  exerts  a  decided  influence,  it  being  rare 
under  ten  and  over  t«'enty-five  years.  Puberty  marks  the 
cflmmencement  of  most  cases.  The  growth  is  spontaneously 
arrested  at  about  the  age  of  twenty  to  twenty-five  jears. 

Symptoms. — The  early  sumptoms  are  those  of  slight 
irritation  and  nasal  stenosis.  As  it  progresses  these  become 
more  pronounced.  The  extension  and  development  of  the 
tumor  are  usually  rather  slow,  but  may  be  quite  rapid. 
Headache  and  aprosexia  are  usually  present,  as  in  all  types 
of  nasal  stenosis.  Frog-face  or  a  wide  nasal  bridge  becomes 
a  prominent  symptom.  As  the  neighboring  cavities  arc 
invaded,  jiain  becomes  a  symptom  of  importance.  Hemor- 
rhage may  become  a  grave  complication.  The  surface  of 
the  growth  is  interlaced  by  thin-walled  vessels,  which  prob- 
ably account  for  the  hemorrhage.  I'pon  examination  with 
the  rhinoscopic  mirror  a  smooth,  rounded  tumor  of  a  pale 
pinkish  color  is  seen.  Sometimes  it  is  of  a  deep  red  or 
purplish  color. 

Diagnosis. — A  fibroma  is  firm,  dense,  and  elastic  to  the 
touch,  while  a  sarcoma  is  soft  and  yielding.  Both  bleed 
upon  slight  mechanical  irritation.  The  pain  in  sarcoma  is 
apt  to  be  referred  to  the  ear.  The  fibroma  may  be  differ- 
entiated from  fibropolypus  by  its  firm,  broad  attachment, 
while  the  fibropolypus  is  pendulous  an<l  easily  moved.  The 
fibi-opolypus  is  also  much  softer  to  the  touch. 

Prognosis, — .\sthereisnolimit  to  the  growth,  it  may  invade 
vitiil  parts  and  become  quite  a  grave  disease.    The  tendency 
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tn  severe  hemorrhage  also  adds  to  the  gravity  of  the  ( 
ditiim  by  irai^atring  the  health  or  causing  death.  If  it  is 
early  retugnized  and  properly  treated,  the  prognosis  is  quite 
fiiviiralilc. 

Treatment. — Small  growths,  if  somewhat  petJuneulated, 
nia\'  be  removeri  by  means  of  a  heavy  snare  or  forceps,  either 
through  the  nose  or  month,  I^arger  growths,  which  have 
extensive  inflammatory  adhesions  to  the  adjacent  structures, 
may  recjuire  an  external  or  more  radical  operation.  As  the 
hemorrhage  is  usually  profuse,  tlie  o]>erator  should  be  prepared 
t(i  ligate  the  external  faroti<i.  Injections  of  the  chlorid  of 
zinc  in  saturated  aqiieuu.s  solution,  repeated  at  intervals  of 
two  or  three  days  for  a  fortnight  or  more,  have  occasionally 
been  successful.  Acetic  acid  has  been  used  in  the  same 
manner. 

Fibrous  Polypus  of  the  Nasopharynx.— Occurrence  and 
Structure. — This  is  more  rare  than  fibroma.  It  starts  in  the 
vnuh  of  the  pharynx  anil,  like  fibroma,  extends  Into  the  nose. 
The  pharyngeal  portion  is  more  fibrova,  while  the  vasal 
extension  is  more  myxomatoun,  in  structure.  Unlike  fibroma, 
it  does  not  distort  the  neighboring  bones  and  cavnties,  nor 
is  it  attended  by  hemorrhage.  About  two-thirds  of  the  cases 
occur  in  females  between  the  fifteenth  and  thirtieth  years. 

Prognosis. — The  prognosis  is  quite  favorable  under  treat- 
ment. It  is  less  apt  to  recur  after  removal  than  simple 
polypus. 

Diagnosis. — Articulation  is  impaired,  as  the  uvula  and 
velum  lose  their  mobility.  The  tumor  hangs  free  in  the 
nasopharynx  and  may  sometimes  be  seen  projecting  below 
the  soft  palate. 

Treatment. — The  growth  may  be  seized  through  the  mouth 
with  a  strong  pair  of  forceps  and  twisted  from  its  attachments. 
Damage,  however,  may  be  done  to  other  strurtures  by  this 
procedure.  If  it  is  attached  to  the  mucftsa  and  periosteum 
of  the  bwly  of  the  sphenoid,  the  bony  walls  of  which  are 
sometimes  quite  thin,  evulsion  may  fracture  the  thin  plate 
of  bone  and  expose  the  sphenoidal  sinus. 

The  mare  is  a  safer  instrument  to  use  in  these  cases.  Some 
ingenuity  nuiy  lie  rerjuired  to  engage  the  growth  in  the  loop. 
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Chondroma  of  the  NasophaxTOX.— Symptoms. — These  are 
much  the  same  aa  those  of  fibroma,  except  that  the  hem- 
orrhage is  absent.  Xasat  stenosis,  aprosexia,  headaches  of 
long  duration,  and  syncope  may  occur  during  the  progress 
of  the  disease.  Great  distortion  of  neighboring  hones  and 
cavities  occurs,  as  in  fibromata.  To  the  touch  the  tumor 
offers  a  firm,  hard,  resisting  .-iurfBce.  It  is  not  so  hard  but 
that  a  needle  may  be  thrust  into  it.  With  the  postrhino-scopie 
mirror  it  appears  aa  a  smooth,  whitish-pink  tumor. 

Treatment. — Nothing  short  of  a  radical  surgical  operation 
will  be  effective.  Langenbeck's  operation  for  the  temporary 
removal  uf  the  superior  maxilla  is  the  best  method  of  exposing 
the  growth. 

Sucoma  of  the  Nasopharynx.— Unlike  sarcoma  in  other 
j)arts  of  the  body,  it  seems  to  occur  with  almost  equal  fre- 
quency at  any  time  between  the  ages  of  one  to  fifty  years. 
It  occurs  most  frequently  in  males. 

Symptoms. — They  are  about  the  same  aa  tliose  of  fibroma, 
except  that  the  hemorrhages  are  not  an  serious.  There  is  an 
oiFensive  discharge  which  is  probably  septic  and  accounts 
for  the  early  disturbance  of  the  general  heulth.  As  the 
disease  advances  there  are  difficult  deglutition,  dyspnea, 
pain  in  the  ear,  impaired  hearing  or  complete  loss  of  hearing. 
Objectively  the  tumor  is  soft  and  elastic,  bleeds  easily  upon 
digital  examination,  unlike  fibropolypus.  The  glands  of 
the  neck  are  not  enlarged  as  they  would  be  in  carcinoma. 
Sight  may  be  destroyed  by  pressure  upon  the  optic  nerve  in 
its  passage  through  the  sphenoid,  but  both  it  and  hearing 
may  return  after  the  removal  of  the  tumor.  There  is  a 
tendency  to  recurrence  after  removal. 

Treatment. — The  treatment  should  be  about  as  for  fibroma 
and  chondroma. 

Carcinoma  of  the  Nasopharynx. — Symptoms.— In  its  early 
stage  it  gives  rise  to  the  same  clinical  phenomena  as  sarcoma. 
There  is  early  glandular  enlargement,  which  persists  through- 
out the  progress  ()f  the  disease. 

Treatment. — Early  diagnosis  and  complete  removal  offer 
the  only  hojx;.     Radium  has  been   used  with   indifferent 
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Tuieties  of  Benign  Tumors. — On  account  of  the  character 
of  the  histologic  forniatioii  of  the  fauces  benign  neoplasms 
are  not  often  founii  here. 

Papilloma. —  I'apilloma  of  the  uvula,  soft  palate,  or 
faucial  pillars  is  the  most  common  form  of  neoplasm  seen  in 
this  rejiion.  These  gn)wth3  appear  as  warty  vegetations  and 
show  little  disposition  to  extend.  Occasionally  they  grow 
quite  rapidly.  As  they  present  the  usual  appearance  of 
papillomata  growing  upon  mucous  membranes  generally, 
an  extended  description  of  them  will  not  be  gi\'en  here. 

Treatment. — This  consists  in  removal  with  a  snare,  scissors, 
or  knife.  A  portion  of  the  healthy  mucous  membrane 
should  also  be  removed  and  the  point  cauterized  to  prevent  a 
return  of  the  growth. 

Fibroma  of  thie  Soft  Palate. — It  develops  rapidly  and  has  no 
other  symptoms  than  tlKwe  due  to  mechanical  interference. 
If  o|HTatcd  upon  curly,  there  seems  to  be  no  danger  attending 

Angioma  of  the  Fauces. — Se\eral  cases  have  been  reported. 

It  consists  (.f  it  network  of  small  bloodvessels  with  very  thin 
walls.  The  surface  t>f  the  tumor  is  quite  sensitive  and  gives 
rise  to  considerable  pain  upon  deglutition. 

Treatment. — The  treatment  coTisists  of  radical  removal  with 
the  rinitcry  loop,  ns  the  hemorrhage  would  otherwise  be  severe. 

Malignant  Tumors  of  the  Tonsils. — These  are  compara- 
tiv.-ly  rare  atlVcliuiis, 

The  varieties  found  may  be  thus  classified : 

EPITHKLIOUATA.  tJAHLtlMAT*. 

1.  PqiiamuUB.  1.  Hound  cell. 

■2.  AlvWnr.  2.  S|>in(llp  cell. 

3,  f'tpUimnHr.  3.  LyiuphusaiTomHtB. 

4.  AugioBaraomata. 

Occurrence. — Sarcoma  of  the  tonsil  seems  to  be  a  disease  of 
adult  life,  whereas  in  other  parts  of  the  body  it  is  peculiar  to 
the  earlier  periods.  Kpitheliomata  belong  to  the  later  periods 
of  life.  They  are  found  most  often  in  males,  although  the 
difference  is  not  marked  enough  to  make  this  distinction  of 
practical  importance. 
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Etiology, — The  location  and  function  of  the  tonsils  and 
fauces,  and  the  irritation  to  which  they  are  subjected  in  a 
measure  account  for  the  great  frequency  with  which  they  arc 
affe<'ted  by  malignant  disease.  The  low  resisting  power  of  all 
lymphoid  tissue  must  also  be  taken  into  account.  The  use  of 
alcohol  and  tobacco  seems  slightly  to  predispose  to  malignant 
disease  of  the  fauces. 

Patbologj'. — The  pathology  of  malignant  tumors  of  the 
fauces  and  tonsils  ditt'ers  in  no  way  from  such  morbid  pro- 
cesses elsewhere  in  the  body;  henre  will  not  be  described  in 
detail  in  this  work. 

Symptoms. — ^The  early  sjTiiptoms  of  sarcoma  and  epithe- 
lioma are  those  due  to  mechanical  interference;  a  little  later 
there  is  the  addition  of  sharp,  lancinating  pain. 

ProffDoais. — Sarcomata  affecting  the  mucosa  may  not  be  a 
ver\'  gra^'e  affec-tion.  Under  early  operative  interference  a 
cure  may  be  cxjiccted.  When,  however,  it  attacks  the  sub- 
stance of  the  tonsil,  it  becomes  a  grave  disease,  and  the 
prognosis  should  1)6  guarded.  The  tonsil,  being  a  part  of  the 
lymphatic  system,  makes  the  disease  much  more  liable  to 
extend  to  contiguous  parts. 

Epithelioma  of  the  tonsil  or  fauces  is  grave  in  the  extreme. 
It  is  so  located  as  to  favor  its  rapid  spread  to  adjacent 
lymphatic  glands. 

Treatment. — Operative  measures  offer  the  .best  hope. 
These  can  usually  be  done  through  the  mouth;  hence  no 
special  description  of  the  primary  incisions  through  the  skin 
and  underlying  tissues  will  be  given.  In  some  cases  a  pre- 
liminary traclieotomj-  should  Ik;  given.  This  question  must 
be  decided  in  each  individual  case  according  to  the  symp- 
toms. The  carotid  artery  may  be  iigated  as  a  preliminary 
step;  otherwise  severe  hemorrhage  maj'  occur.  Should  it  be 
necessary  to  gain  entrance  into  the  pharjux  through  the 
lateral  wall,  the  choice  will  lie  between  a  lateral  pharj'ngot- 
omy  and  a  subhyoidean  pharyngotom\-. 

Radium  should  be  used  as  a  postoperative  measure. 
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EXAMINATION  OF  THE  LARYNX. 

OooD  illumination  and  the  proper  instruments  are  essential 
to  the  examination  of  the  larynx. 

The  means  of  iltiivtination  will  of  necessity  depend  ver>' 
much  upon  the  environment  of  the  physician.  If,  for 
example,  he  is  located  in  the  countrj-.  where  gas  and  ele<- 
tricity  are  not  to  be  had,  he  must  depend  upon  sunlight, 
the  oil  lamp,  or  the  portable  electric  lights. 

Simligbt  furnishes  an  ideal  illumination,  but  for  obvious 
reasons  is  not  alwa\s  available.  An  ordinary  oil  lamp  is 
always  available  in  most  country  places  and  is  quite  satis- 
factory. 

In  the  larger  cities,  however,  where  gas  and  electricity 
are  in  almost  every  home  and  office  building,  their  use  is 
more  practicable,  and  with  the  proper  appliances  furnish  a 
more  brilliant  illumination. 

The  ordinary  flat  gas  flame,  the  argand  burner,  or  the 
hooded  Welsbach  gas  burner  may  be  used.  The  Welsbach 
burner  makes  an  ideal  light,  as  it  is  both  brilliant  and  steady. 
(Sasoline  is  now  utilized,  by  means  of  a  verj'  simple  con- 
trivance, to  furnish  gas  for  the  Welsbach  burner,  thus  making 
it  possible  for  the  practitioner  in  the  most  remote  places  to 
have  an  ideal  mode  of  illumination. 

EledricHu  is,  however,  the  light  par  (•xntUenve  for  the 
specialist,  as  it  is  cleanly,  and  throws  out  leas  heat,  which  is 
a  desideratum  of  no  small  importance  where  the  lamp  or 
gas-light  may  be  in  constant  use  for  hours  at  a  time. 

Instruments. — If  sunlight,  the  oil  lamps,  gas,  or  the  electric 
incandescent  globe  are  utilined  for  the  source  of  illumination. 
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it  is  necessary  to  use  a  eoncave  beatl  mirror  to  throw  the  rays 
of  light  into  the  oral  cavity.  There  are  electric  head  lamps 
which  do  away  with  the  necessity  of  using  a  mirror  reflec- 
tor. The  Phillips  and  the  Kirstein  head  lamp  are  perhaps 
the  best  on  the  market.  The  Kirstein  in  better  adapted  for 
ear  work,  as  it  throws  the  rays  of  light  in  a  direct  line  with 
that  of  vision. 

In  addition,  a  napkin  for  holding  the  tongue,  a  tongue 
depressor,  and  three  or  four  laryngeal  mirrors  of  various  sizes 
should  be  at  hand  for  making  the  examination.  The  larger 
sized  ones  are  generally  preferable  for  getting  the  laryngo- 
scopic  image. 

Method  of  Ezaminatioii  by  Indirect  Laryngoscop;. — The 
patient  is  placed  on  a  revolving  chair  a  little  to  the  front  and 
left  side  of  the  light,  and  at  such  a  height  that  his  mouth  Is 
about  on  a  level  with  the  light.  He  is  instructed  as  to  what  is 
to  be  done,  and  how  he  can  aid  in  doing  it. 

After  having  adjusted  the  light  about  nine  inches  to  the 
right  and  a  little  back  of  the  patient's  ear,  the  patient  is 
told  to  protrude  his  tongue,  the  end  of  which  is  seized  gently, 
but  firmly,  between  the  folds  of  a  napkin  (Fig.  t-W),  and 
pulled  gently  forward  and  downward,  using  the  index  finger 
beneath  the  tongue  as  a  fulcrum.  This  simple  precaution 
avoids  giving  the  patient  pain  by  dragging  the  tongue  down 
over  the  teeth.  The  patient  is  directed  to  relax  the  lower  Jaw 
and  tongue,  and  breathe  normally.  While  he  is  in  the  act 
of  doing  this,  a  large  warm  laryngeal  mirror  is  inserted, 
holding  it  as  a  pen,  keeping  the  back  of  it  well  up  toward  the 
roof  of  the  mouth,  following  the  curve  of  the  vault  back  to 
the  uvula  and  soft  palate,  which  is  lifted  gently,  but  firmly,  if 
need  be,  against  the  upper  and  posterior  wall  of  the  pharynx. 
Especial  care  should  be  exerted  to  avoid  touching  the  tongue 
upon  its  posterior  aspect,  as  violent  retching  may  be  thus 
produced. 

The  face  of  the  mirror  .should  now  look  forward  and  down- 
ward, and  the  light  from  the  head  mirror  or  lamp  be  directed 
upon  it.  The  rays  will  thus  be  ref)ecte<l  downward  upon  the 
larynx,  and  the  image  returned  to  the  eye.  The  examination 
should  be  done  quickly  and  skilfully,  as  the  parts  will  not  long 
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F. 
presence  of  the  mirror.   Should  retching  or  cough- 
H  the  examiimtioii  should  he  liiacoiitinued  at  once, 


Tin.  IBS. — LiirynRpal  n 


and  the  patient's  mind  diverted  from  his  throat.  A  few  sips 
of  ice-water  will  usually  allay  the  irritability  of  the  parts, 
and  the  examination  may  be  repeated. 
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The  position  and  action  of  tlie  vocal  cords  and  arj-teiioid 
cartilages  may  be  brought  into  view  by  directing  the  patient 
to  utter  the  syllables  "eh,"  "ee,"  and  to  take  a  long,  deep 
breath. 


Fin.  100. — LnryngoBropic  diagram,  showicg  the  v<m^  ranlB  widdy 
drawii  BpHrt,  and  Lfae  posil.ion  o(  Ibe  various  parU  above  ntid  below  (h« 
glotlU.  during  quiet  brentliiug  (Croni  Mackeniie):  or.  RloBS>-epiK]Dttic  rolda; 
u,  upper  HUrface  o[  epiglottis:  I,  lip  or  airh  of  epiglottic;  c,  protuberance  of 
epiglottis;  t,  veolHcIc  ol  the  laryni;  ue.  Hryepiglottic  fold;  cW.  cortiliiga  of 
Wriaberg;  cis,  CBt-Ulaee  of  Sautorini;  cam,  arytenoid  commissure:  vc,  vocal 
Eord;  lb,  ventrirutar  bond;  pt,  prD(>cs8Ua  vocalis;  cr,  cricoid  Rartilage;  I, 
rinitB  of  (rscliea.     (Seller.) 


^l  the  re 

B  ins  ^o] 

■  The  m 

^H  re\'ersc 


Fio.  101. — Laryngoacopic  diagram,  showing  the  Epproirimation  o(  the 
vopal  corda  and  arytaooid  cartilages,  and  the  poaitioo  of  the  various  puU, 
during  voruliiBlioQ  (from  Mackenzie) ;  fi,  fossa  innomiiiala;  bf,  hyoid  fossa; 
ett,  cornuof  hyoid  bone;cH',  cartilage  of  Wriaberg :  c£,  cartilage  of  Snntoriui: 
a.  arytenoid  cartilages;  com,  arytenoid  comiiiiaBure;  pv,  processus  vocalu 
and  cartilages  of  Seilfr.      (Soiler.) 

The  LarTngoscopic  Image. — The  image  is  an  inverted  one, 
as  it  is  only  the  reflection  from  the  mirror  that  strikes 
the  retina.  To  remember  this  is  of  importance  in  mak- 
ing topical  applications  and  in  operating  upon  the  larynx. 
The  movements  of  the  instruments  thus  used  will  be  the 

i-ersc  of  that  which  seems  natural,  and  considerable  expe- 
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rieiice  will  |je  required  to  acfustoni  the  operator  to  tlieui.  The 
beginner  shoiilil  provide  himself  witli  ii  model  mouth  and 
larjTix,  or  construct  one  of  a  pieee  of  large  tubing,  and 
practice  upon  it  with  the  laryngeal  mirror,  reflected  light, 
and  curved  laryngeal  instruments  until  he  is  accustomed  to 
the  reverse  movements  reflected  from  the  laryngeal  mirror. 


L 


FiQ.  102. — Hyoid  bono  and  the  laryngeal  cartilages:  O.  body  of  the  hyaid 
bone:  H.  large  Kiruu:  J.  atnall  comu;  A.  epiglottis;  B,  thjToid  cartilage;  C, 
arytenoid  earlilage;  D,  cricoid  curtilngc;  E.  upper  tamu;  F,  lower  oornu  ot 
Cbe  thyroid  vartilagf.     (Ellis.) 

Direct  Laryngoscopy. — This  is  best  accomplished  by 
means  of  the  Killian  suspension  instrument  which  is  an 
adjustable  gallows-like  arrangemeut  whereby  the  head  of  the 
patient  (dorsal  position)  is  suspended  o\'er  the  end  of  the 
table  with  no  means  of  support  other  than  the  tongue  spatula 
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■  The.') 
^1  sprei 


whifli  is  swung  from  the  horizantal  har  of  the  apparatus. 
Tonsequently  the  patient's  head  is  supported  by  the 
structures  attached  to  the  hyoid  bone  and  the  lower  jaw. 

The  advantages  of  direct  laryngoscopy  by  means  of  the  I 
Killian  apparatus  are:  (1)  A  direct  view  of  the  larj-nx  is  * 
continually  present.  (2)  The  operator  works  in  an  easy  ' 
position  with  both  handy  free.  (3)  The  danger  of  inspiration 
of  blood  or  pieces  of  tissue  is  lessened.  (4)  The  patient  suffers 
but  little  discomfort  and  can  tolerate  prolonged  examinations  J 
or  operations  within  the  larynx. 

The  more  common  indications  for  its  use  are;    (1)  Diag-  i 
nosis.     (2)  Removal  of  foreign  bodies  from  the  laryns  or  I 
mouth  of  the  esophagus-    ('A)  Currettage  or  treatment  of  the  i 
larynx.     (4)  Removal  of  intralaryiigeal  growths  and  hyper- 
trophies. 

LaryngoEcopic  Landmarks. — The  general  anatomy  of  the  J 
cartilages  and  muscles  is  shown  in  Figs,  162,  Hi3,  and  164, 

The  laryngoscopie  mirror  will  show  the  following  land-  I 
marks. 

The  epiglottis  with  its  creseentie  or  \'-shaped  edge  standuig  I 
up  against  the  base  of  the  tongue.     It  ncoupies  the  upper 
portion  of  the  mirror  and  presents  its  concave  surface  down- 
ward. 

It  should  be  examined  for  deformities,  neoplasms,  catarrhal 
inflammation,  and  tubercular,  syphilitic,  and  malignant 
infiltrations.  Its  color  should  be  noted  as  should  also  the 
condition  of  the  veins  and  arteries  upon  its  surface. 

The  next  landmarks  to  engage  the  attention  are  the 
rounded  promii)rrirrx  in  the  lower  field  of  the  mirror.  They 
are  covered  with  muciiuH  membrane  and  mark  the  location 
of  the  arytenoid  cartilages.  They  play  a  prominent  part  in 
vocalization  and  are  often  the  seat  of  tubercular  infiltration. 
Their  color,  size,  and  symmetry  should  be  noted.  They  may 
be  much  enlarged  from  tubercular  infiltration  or  broken  down 
by  ulceration.    One  side  alone  may  be  thus  affected. 

The  vocal  cords  appear  as  pale,  pinkish  bands,  occupying 
the  central  portion  of  the  mirror  in  its  perpendicular  axis. 
They  seem  to  unite  in  the  upper  portion  of  the  mirror  and  to 
spread  apart  as  they  pass  into  the  lower  field.    A  reversal 
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of  thf  image  gives  the  true  position  of  the  parts,  luiuieljT 
the  conls  unite  anteriorly  iit  the  base  of  the  epiglottis,  and 


Fig.  103.— View  of  ihe  internal 
muaclea  of  the  latj'ni:  '.  tTinothy- 
roideiui  detached;  S,  nrin>arytenoi- 
deue  posUcua:  -1,  criiv-BTyteaoideuB 
lateralis:  i.  chym-sryWtioidcuB, 
BUperfida]  part:  S.  depressor  of  the 
epiitlottiB:  6,  thynihyoideus,  nut:  8, 
deoper  pnrt  of  thym-arytenoideUH. 
(Kllia.) 


Fig.  164.— PoBlerior  view  of  the 
larynx:  A.  auperiicial  part  of  the 
aJytenoideus  miiade:  B,  deep  part 


I 


pass  liackward  to  the  arj-tenoicf  cartilages.  During  deep 
inspiration  the  cartilages  separate,  and  thus  eause  the  cords 
to  spread  apart  in  the  lower  field  of  the  mirror. 
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To  the  outer  null-  iif  either  ford  may  !«■  swn  i\  IiuihI  nr  fold 
of  mucous  membrane  known  as  the  TentricuUr  band,  [Muket 
ligament,  or  false  conl. 

The  veiitricuijir  hands  fonu  tlie  superior  liimndu ries  of  the 
ventricular  pouches  or  pockets. 

Both  the  bands  and  pouches  may  be  the  seat  of  catarrlial 
inflammation,  edema,  and  glandular  enlargement, 

MALFORMATIONS  OF  THE  LARYNX. 

They  may  be  congenital  ur  acquired. 

Congenital  Malformations.  -  Varieties.  —  They  mii,\-  be 
grouped  under  three  heitdings,   nami'ly: 


id 


Fill.  16S. — I.aiynge&l  atenniiig 
line  lo  wab  between  the  vncul 
conts,  I  Cohen.) 


V\u.  lOr. — FaiiUy  nppmiiroalion 
of  the  vucal  cords  as  often  ohBervod 
in  chroniii  hypertrophic  laryngiti*. 
(Coaklej-.) 


(a\  Congenital  utemisit,  which  is  usually  due  to  a  web  (Fig. 
U>5)  stretched  acmKs  the  anterior  commissure  from  cord  to 
cord,  or  from  the  ventricular  bands.  This  condition  may  be 
present  for  years  without  attracting  notice,  when  some 
intercurrent  disease  of  the  larynx  brings  it  under  the  obser- 
vation of  the  physician.  The  web  is  usually  of  the  same  color 
as  the  cords. 

{b)  Another  form  of  congenital  malformation  is  larjfngeal 
dilatation,  or  laryngucele.  This  is  rare  in  man,  but  is  quite 
common  in  some  of  the  lower  animals. 

(c)  True  hyiifTtrophp,  or  enlargement  of  the  normal  tissue, 
is  occasionally  found  as  a  congenital  condition,  although  it  is, 
usually  acquired. 
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Treatment.— If  the  web  caiiBes  stenosis  of  the  larynx,  it  may 
be  treated  by  the  introdurtion  of  aa  O'Dwyer  tube,  leaving 
it  in  place  for  a  few  hours  daily.  It  may  be  oecessary  first 
to  cut  the  web  with  a  cutting  dilator. 

If  there  is  stenosis  from  tnie  hypertTophy,  tlie  enlarged  mass 
should  be  removed  with  instruments  or  caustic  applications, 


I 


as  fused  crystals  of  chromic  acid,  or  with  the  actual  cautery. 
Chemical  caustics  are  to  be  cautiously  applied,  as  they  are 
apt  to  excite  the  formation  of  cicatricial  bands.  If  the  hyper- 
trophy is  large  enough,  it  may  be  removed  with  the  biting 
laryngeal  forceps. 

Acquired  Malfomuitions.  —  Etiolo^f. — They  are  usually 
due  to  some  injury,  as;  attempted  suicide  by  cutting  the 
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throat;  theinhalationof  a  corrosive  vapor;  or  the  deglutition 
of  Rcaldinf;  or  caustic  fluids.  Sj^philis,  lupus,  tuberculosis, 
cancer,  and  benign  neoplasms  also  give  rise  to  malformations. 

Syphilitic  Stenosis  of  the  Larynx. — Etiolngy. — The  stenosis 
may  be  due  to  edema,  or  to  cicatricial   bands  and  webs 
stretching  from  cord  to  cord,  or  between  the  ventricular  ! 
bands.    Edema  may  occur  at  any  period  in  the  course  of  the  I 
disease. 

Symjtioms.—ia)  Those  due  to  interference  with  voict 
production,  as  permanent  hoarseness  and  restricted  range  of 
register;  {b)  those  due  to  interference  with  respiration, 
repeated  attacks  of  dyspnea,  Such  attacks  recurring  at 
frequent  intervals  for  a  number  of  years  are  very  suggestive  * 
of  syphilitic  disease  of  the  larj-nx,  (c)  cough,  (d)  pain,  (e) 
dysphagia,  and  (/)  expectoration  are  often  present.  The  i 
expectoration  is,  however,  usually  scanty. 

Treatment. — The  usual  constitutional  remedies  (potas^um  | 
iodid,  mercury  and  salvarsan)  should  be  administered.  The 
iodid  should  be  pushed  to  the  point  of  toleration.  Should 
alarming  symptoms  arise  from  edema,  tracheotomy  may 
bect>me  a  necessity.  It  should  be  done  low  down  so  as  to 
avoid  the  edematous  tissues  of  the  larynx.  The  tube  should 
be  left  in  place  for  some  da>'s,  as  its  removal  might  be 
followed  by  an  extension  of  the  edema  downward,  thereby 
preventing  its  reinsertion.  In  the  cicatricial  type  of  stenosis 
the  tutting  dilator  should  be  used  and  the  OT)wyer  tube 
inserted.  Daily  dilatation  with  bougies  may  be  practised 
instead  of  introducing  the  O'Dwyer  tubes. 

Tubercular  Laryngeal  Stenosis. — It  is  usually  due  to  edema  > 
(Fig.  Ili9).  Cicatricial  stenosis  does  not  occur,  as  there  is  ' 
little  tendency  toward  a  reparative  process.  The  treatment  ' 
should  be  as  fur  cdemii  from  other  causes. 

Lupus    Laryngeal    Stenosis. —  Pathnlugy. — The    reparative 
process  is  proniiiieiit,  hence  cicatricial  bani/n  are  apt  to  form. 
They  sometimes  idmost  ctimpletely  close  the  glottis  until 
the  patient  has  barely  enough  space  left  through  which  to  I 
breathe  or  vocalize.    Ordinarily  respiration  or  vocalization   | 
are  but  little  interfered  with,  as  the  bands  arc  located  above  J 
the  cords. 
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Prognosin. — There  is  a  tendency  to  spontaneous  atrophy 
of  the  new-formed  tissue,  hence  the  prognosis  is  more  favor- 
able than  in  other  types  of  stenosis.  It  should  be  remembered 
that  there  is  some  tendency  toward 
the  true  tubercular  type,  which,  if  it 
occurs,  renders  the  prognosis  quite 

f^A  ^         grave. 

Upil^  \  Treatment.  —  Surgical     measures 

IB^kN.  \\  should  not  be  undertaken  unless 
there  is  marked  embarrassment  to 
respiration.  Dilatation  is  of  little 
value  unless  preceded  by  cutting  the 


Flu.     1011.— Tubercular   inStlralioD   of    the 
interorytoiioid  Bpuro  with  tubercular  papillo- 
mata  of    bolh   vo^-nl    cords.     Characterialic 
Fio.  168. — Jaokaon's  cauo-       edemaUiUB    in&ltratiun    nl    the    aryepiglottic 
afaaped  trachoa  tubcB.  /olds.     (Coheu.) 


L 


web.  So  long  as  there  is  active  inflammation,  radical 
measures  should  not  be  instituted  unless  there  is  imminent 
danger  of  suffocation. 

Traumatic  Laryngeal  Stenosis. — Etiology. — This  condition 
may  arise  from  intentional  or  accidental  wounds  to  the 
throat;  from  foreign  bodies;  or  caustic  fluids  within  the 
larynx. 

Syinptiiiiis. — The  symptoms  are  those  peculiar  to  inter- 
ference with  respiration  and  vocalization. 

Frogji'm:*. — The  prognosis  should  always  be  guarded,  as 
there  is  a  tendency  for  the  cicatricial  bands  to  increase  and 
suffocation  thereby  be  produced.  Edema  maj'  also  develop 
and  cause  sud<len  alarming  symptoms.  The  prognosis  as  to 
the  voice  should  also  be  guarded,  as  the  latter  is  apt  to  be 
seriously  impaired. 
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Trraimeni. — The  degree  of  the  stenosis  and  the  nature  of 
e  will  determine  the  treatment.  If  due  to  granulation 
forniatioiiK,  these  should  be  removed  with  lar\'ngeal  curettes. 
If  due  to  edema,  scarification  should  be  done;  and.  if  it 
fails  to  afford  relief,  traiheotomj'  must  be  performed.  Cica- 
tricial bands  should  be  cut  and  O'Dwver's  tubes  inserted 
daily. 

INFLAMMATIONS  OF  THE  LARYNX. 

General  Etiology.  —  Mmith-hrfatkini}.  —  ilouth-breathing 
may  be  due  to  enlargement  of  the  pharyngeal  and  faueial 
tonsils;  retropharyngeal  ab3cess;  deformities  and  neoplasms: 
also  to  congenital  stenosis  of  the  nasal  fossre;  hypertrophy 
and  swelling  of  the  nasa!  mucous  membrane:  neoplasms; 
and  foreign  bodies.  , 

Undue  paienvy  and  consequent  dryness  of  the  nasal  fossae 
may  be  due  to  congenital  arrest  of  development  ot  the  turbi- 
nal  bodies;  atrophic  rhinitis;  the  surgical  removal  of  the 
inferior  turbinals;  and  collapse  ot  erectile  tissue  of  the  uose. 

The  effects  upon  the  larynx  is  much  the  same  as  that  pro- 
duced by  mouth-breathing. 

AVhen  the  nasal  and  buccal  secretions  are  normal  the 
pharynx  and  larynx  are  protected  to  a  great  extent  against 
disease. 

Lymphiiid  CTonrfa.— Infection  of  any  portion  of  the  lymph- 
oid tissue  of  the  pharynx,  mouths  of  the  Eustachian  tubes, 
base  of  the  tongue,  the  fauces,  the  larynx,  the  nasopharynx 
and  nose  frequently  is  the  starting-point  ot  a  simple  laryngitis. 

Nasal  Disease  and  Malformations. — ^Indammations  of  the 
throat  are  frequently  secondary  to  some  nasal  disease  or 
malformation.  Larj'ngeal  inflammations  are  usually  sub- 
acute extensions  from  the  nares,  and  are  associated  with 
nasal  stenosis.  Micrwirganisms  are  usually  the  inciting 
eause. 

Cmintitutioiial  ('undilidnn. — The  rheumatic  or  gouty 
diathesis  plays  an  important  rtdr  in  laryngeal  diseases. 

Improper  Vne  of  the  ro/cf.— \'arious  writers  have  recently 
called  attention  to  the  fact  that  tlie  improper  use  of  the  voice 
among  singers,  public  speakers,  and  criers  accounts  for  most 
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of  the  morbid  conditions  peculiar  to  their  professions. 
Formerly  it  was  held  that  the  local  morbid  condition  was  the 
cause  of  the  vocal  disturbance,  and  that  in  order  to  effect  a 
Cliff,  rest  of  the  voice  and  local,  surgical,  and  medical  inter- 
ference were  necessary.  In  accordance  with  the  present  view 
the  rational  treatment  consists  of  the  proper  training  of  the 
vocal  apparatus,  thereby  rendering  it  capable  of  performing 
the  excessive  amount  of  work  put  upon  it. 

The  InftiifTtce  of  Improper  Clothing. — The  mode  of  life. 
habitation,  and  occupation  should  be  takeil  into  considera- 
tion in  advising  the  patient  as  to  the  kiiul  and  amount  of 
clothing  he  should  wear.  The  amount  of  clothing  should  be 
modifietl  to  suit  the  immediate  environment  of  the  individual 
— i.  e.,  it  should  be  so  arranged  that  when  in  the  house  the 
clothing  may  be  light  in  weight,  conforming  to  the  tempera- 
ture of  the  room.  While  out  of  doors  in  severe  weather 
outer  coats  should  be  used  so  as  to  protect  the  body  in  propor- 
tion to  the  change  in  environment. 

Acute  Simple  Laryngitis.-  -Etiology,  -.b/c— The  laryiix 
allcr  in  rhjlilrcn.  hence  is  more  easily  steiiosed  than  it  is 
in  adults.  While  acute  laryngitis  is  more  frequent  in.  adults 
than  ill  children,  it  is  not  so  dangerous.  Enlargement  of  the 
postnasal  lymphoid  tissue  predisposes  to  laryngeal  inflam- 
mation.    Plastic  exudates  are  more  common  in  children. 

Climatic  conditumK,  as  cold,  moist  air,  are  exciting  causes 
of  inflammations  here  as  elsewhere  in  the  respiratory  tract, 
The  clothing  should  be  so  regulated  as  to  protect  without 
overheating  the  individual. 

Improper  or  orerime  iif  the  voii^e,  especially  if  there  is  lowered 
vitality  from  o\  erwork,  anxiety,  grief,  or  sickness,  may  cause 
laryngitis. 

Poor  pcutilati^ii  in  shoi>a,  sch<H>l-rooms,  stores,  and  bed- 
chambers predisposes  to  attacks  of  acute  laryngitis.  Fumes, 
gases,  and  dust  may  also  hritate  the  larynx. 

Disturhauces  of  dige.iUim  and  of  the  portal  circulation 
which  arise  from  the  abuse  of  alcohol,  tolmcco,  and  fiMxI  pre- 
dispose to  hyperemia  and  acute  intlammatioii  of  the  larynx. 

Symptoms. — These  will  vary  according  to  the  location  and 
amount  of  activity  of  the  inflammatory  process.     If  the 
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arvleno-epiglottic  folds  aii<l  epiglottis  are  involved,  as  in 
laryngitis  due  to  scalding  drinks  or  liquors,  dyxphag^ia  will 
be  a  prominent  s.Muptoru,  If  the  true  cords  and  ventricular 
bunds  are  prominently  involved,  there  will  be  dyaphonia. 
Should  the  interarjtenoid  space  be  the  seat  of  inflammation, 
cough  will  be  the  prominent  symptom.  The  cough  may  have 
a  clear  tone  and  the  \aice  be  almost  free  from  hoarseness. 
In  many  of  the  so-called  drj'  coughs  attributed  to  chronic 
bronchitis,  if  the  interarytenoid  space  (posterior  commissure) 
were  examined  laryngoscopically,  it  would  be  found  to  be  the 
seat  of  inftammatorj'  thickening.  Hoarseness  is  more  or  less 
prominent  according  to  the  amount  of  thickening  of  the 
x'ocal  cords  and  impaired  action  of  the  larj-ngeal  muscles. 
Edema  and  kemorrhage  are  more  apt  to  occur  in  laryngitis 
of  singers  and  public  speakers  than  in  persons  of  other  callings. 
This  is  perhaps  due  in  part  to  excessive  use  of  the  voice  after 
the  inflammator,'  process  is  established. 

Age  alM>  modifies  the  symptoms,  as  in  children  there  is  a 
greater  tendency  to  spasmodic  .closure  of  the  glottis  than  in 
adults.  This  is  especially  true  between  the  ages  of  two  and 
five  years.  This  may  be  accounted  for  in  several  ways,  viz.: 
at  that  age  there  is  a  predisposition  to  the  spasmodic  action  of 
the  muscles  from  reflex  irritations.  The  larynx  is  much 
smaller  in  the  child  than  in  the  adult,  hence  the  dried  secre- 
tions which  accumulate  during  sleep,  es[)ecially  if  the  child  is 
a  mouth-breather,  may  be  sufficient  to  obstruct  the  glottic 
opening. 

The  vomtlluiumal  symptoms  are  about  the  same  as  those  in 
acute  rhinitis  and  need  not  be  detailed  here. 

Laryngeal  Image. — CJreat  variation  will  occur  in  the  laryn- 
geal image  according  to  the  particular  location  of  the  inflam- 
mation, tlie  age  of  the  patient,  his  occupation,  and  the  stage 
of  the  disease. 

Small  areas  or  the  whole  membrane  may  be  slightly  thick- 
ened or  red,  the  cords  may  remain  a  whitish  yellow,  being 
little  or  not  at  all  thickened;  or  they  may  be  quite  reil  and 
swollen.  At  tlie  nn.set  the  membrane  is  dry,  but  at  the  end 
of  twenty-four  hours  a  glairy  mucous  secretion  is  present.  In 
some  cases  after  a  few  dajw  the  secretion  mu,\'  assume  a  miico- 
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purulent  character.  The  mucous  membrane,  which  at  first 
presented  an  evenly  red  and  swollen  appearance,  may  in  the 
later  stages  present  patches  of  softened  and  desquamated 
epithelium.  The  submucous  tissues  may  also  be  broken 
down  beneath  these  spots.  The  ventricular  bands  may  be  so 
swollen  that  they  overlap  the  true  cords  and  interfere  with 
phonation. 

Prognosis. — Rest  and  the  proper  hjgienic  surroundings,  if 
complied  with  at  an  early  stage,  will  in  most  cases  effect  a 
spontaneous  cure. 

Treatment. — The  patient  should  be  positively  instructed 
not  to  use  his  voice  even  in  a  whisi)er  for  a  period  nf  forty- 
eight  hours.  All  communications  should  be  made  by  signs 
or  ill  writing.  He  should  be  confined  within  the  house  where 
the  temperature  is  maintained  at  about  6.5"  to  70°  F,,  in  which 
the  atmosphere  is  kept  heavily  laden  with  moisture  from 
boiling  water.  He  should  be  taught  that  absolute  relaxation 
of  the  vocal  apparatus,  and,  indeed,  the  whole  body,  will  aid 
materially  in  restoring  his  voice  to  perfect  condition  within 
a  veri-  short  time. 

In  addition  to  the  foregoing  requirements,  he  may  wear 
a  wet  compress,  made  of  a  small  piece  of  folded  linen,  on  his 
neck  over  the  larynx.  The  compress  should  be  held  in  place 
by  a  band  of  flannel  a  little  wider  than  the  compress  and 
long  enough  to  go  twice  about  the  neck.  The  compresses 
should  be  wet  in  cold  water  every  four  or  five  hours,  squeezed 
slightly  to  avoid  dripping,  and  applied  as  above  described. 

Four  or  five  4-grain  doses  of  calomel  should  be  given  at 
intervals  of  two  hours,  after  which  free  purgation  should  be 
produced  by  the  administration  of  a  full  dose  of  (Jlauber  or 
Epsom  salts. 

As  violent  coughing  aggravates  the  inflammation,  it  should 
be  allayed  by  the  administration  of  small  doses  of  codein. 
Should  the  secretions  be  ver>'  heavy  and  tenacious,  the 
administration  of  j)j-e  grain  of  pilocarpine  with  very  minute 
doses  of  antimony  and  ipecac  is  advisable. 

If  there  is  considerable  tenderness  over  the  larynx,  the 
parts  should  be  mas.saged  freely  with  camphorated  oil. 

All  patients  should  be  instructed  as  to  the  necessity  of 
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protecting  the  feet  from  wet  and  cold  by  wearing  heavy 
boots.  A  cold  sponge-hath,  followed  by  vigorous  friction, 
should  be  indulged  in  every  morning.  la  thia  way  the 
activity  of  the  skin  will  be  maintained  and  the  probability 
of  future  attacks  be  very  much  lessenetl. 

One  teaspoonful  of  the  compound  tincture  of  benzoin-  in 
one-half  pint  of  boiling  water  ma>-  be  used  at  intervals  of 
from  two  to  three  hours  as  a  steam  inhalent  to  relieve  cough 
and  irritability.  Bland  sprajs  of  oil  are  of  some  value. 
Kyle  reports  favorably  on  the  use  of  dilute  nitric  acid  in 
five-  to  ten-drop  doses  in  water  every  half-hour  for  three 
doses,  as  a  means  of  relief  for  those  who  are  compelled  to  use 
their  voices.  The  cold  water  or  ice-bag  applied  over  the  neck 
in  the  early  stages  often  relieves  the  distressing  symptoms. 

Svrgu'ai  Treatment. — Should  there  be  moderate  edema 
of  the  epiglottis  or  mucosa  of  the  larynx,  they  should  be 
freely  scarified  with  a  laryngeal  lancet.  There  is  little  danger 
of  serious  hemorrhage  from  this  procedure,  as  the  parts  are 
filled  with  senms  fluid  rather  than  blood.  Scarification 
should  be  followed  by  un  application  of  mild  astringents,  as 
the  glycerite  of  tannin.  This  form  of  astringent  is  especially 
valuable,  as  the  glycerin  promotes  osmosis  of  serum  from 
the  edematous  tissues,  while  it  carries  the  tannin  into  the 
tissues.  \Vhen  there  is  imminent  danger  of  suffocation, 
intubation  or  tracheotomy  may  be  indicated  to  prevent  a 
fatal  issue. 

LajTDgitis  Symptomatic  of  Gonstitutioiul  Diseases. — 
Errsipelas. — In  the  early  stages  it  resembles  acute  simple 
laryngitis.  I.ater  it  extends  to  adjacent  parts,  sometimes 
e\en  invohing  the  face.  Other  expo-sed  persons  may  become 
similar!\-  affected.  In  tlie  severer  tyi>es  the  larynx  may 
be  affectetl  by  a  plilyctcnular  or  even  a  hcri)etic  eruption. 
Itarcly  gangrenous  areas  develop. 

Measles. — I'sually  there  is  a  mild  profuse  redness  with 
hoarseiicss  and  aphonia.  A  careful  laryngos<'opic  examina- 
tion will  show  the  characteristic  rash  and  swollen  follicles. 
Shunlil  the  viiitv  he  used  in  crying  or,  talking,  there  may  lie 
fri<'tioii»l  erosions.  There  is  usuallv  ii  cough,  which  in  a 
few  d;iys  is  followed  l>y  dysphonia,  ' 
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The  Imit'iieiit  Hhoulil  consist  of  a  massage  of  mercurial 
ointraeiit  over  the  laryiix,  wet  compresses,  and  cathartics. 
In  rare  cases  it  may  be  necessary  to  resort  to  trache- 
otomy. 

Scarlet  Fever.^Laryngitis  is  less  frequent  in  this  disease, 
mill  is  iittended  by  no  symptoms  of  especial  importance. 

Smallpox. — Small  whitish  prominences  composeri  of 
neiTotic  areas  of  epithelium,  under  which  there  is  a  small 
amount  of  pus,  form  the  chief  objective  symptom. 

Typhoid  Fever, — There  is  a  deposit  of  specific  bacilli, 
typhoid  infiltration,  and  ulceration  of  the  mucosa.  The 
cfigc  of  the  epiglottis  is  subject  to  erosions  which  may  leave 
scars.    They  may  in  time  produce  larjngeal  stenosis. 

Influensa. — The  whole  respiratory  tract  is  usually  involved. 
The  inters rji:enoid  mucosa  is  especially  prone  to  involvement, 
which  accounts  for  the  dry  cough  so  common  in  this  disease. 
It  so  nearly  resembles  whooping-cough  that  a  mistaken 
diagnosis  is  often  made.  Laryngeal  hemorrhage  may  occur. 
The  true  vocal  cords  may  become  eroded.  Although  the 
ilisease  is  quite  active,  abscess  formation  is  rare. 

WhoopinK-coujh.— The  anterior  surface  of  the  posterior  wail 
of  the  pharynx  and  larynx  are  red  and  slightly  swollen,  hence 
the  constant  source  of  irritation  which  expresses  itself  in  the 
form  of  a  series  of  spasmodic  coughs.  The  secretion  is  scanty 
and  difficult  to  remove.  Ecchymosis  and  hematoma  are 
sometimes  found  in  the  submucous  ti^ue.  I^cal  treatment  is 
of  little  value. 

Rheumatism.— There  is  violent  pain  in  the  arjlenoid  and 
other  cartilages.  The  arytenoid  cartilages  are  restricted  in 
their  movements,  hence  vocalization  is  more  or  less  interfered 
with.  There  is  swelling  of  the  mucous  membrane  covering 
the  cartilages.  The  presence  of  pain,  the  restricted  use  of  the 
must-les  of  adduction  and  abduction,  and  pain  and  swelling 
over  the  arytenoi<ls  form  a  group  of  symptoms  which  should 
not  be  mistaken  for  true  paralysis. 

Typlms  Fever.^Laryngeal  inflammation  sometimes  occin-s, 
and  may  be  quite  dangerous.  The  membrane  is  bright  red  or 
dark  and  velvety,  and  covered  with  a  sticky  mucopus.  Deep 
ulceration  may  expose  the  cartilages. 
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Malaxia. — Characterized  by  intennittcTit  fever,  hoj 
redness,  edema,  and  dyspnea.  Should  the  glottis  be  markedly 
edematous,  it  sliould  be  sfarified,  and  cold  compresses  applied 
to  the  neck.  Astringent  spraj's  should  be  thrown  into  the 
larynx.  The  usual  antimalarial  treatment  shoul<l  be  faith- 
fully carried  out. 

Laryngismus  Stridolus.^Etiology. — This  is  a  disease 
characterized  by  spasm  of  the  glottis,  accompanied  by 
stridor.  Disease  of  the  larjnx  and  trachea,  whether  it  be 
inflammatnrj'  or  non-inflammatory  in  character,  predisposes 
to  this  condition.  Many  cases  have  been  noted  in  which 
intestinal  disonier  seems  to  be  the  only  assignable  cause- 
Likewise  the  phenomena  occurring  during  dentition  in  early 
childhood  holds  a  close  relation  to  the  disease.  Rickets, 
neuroses,  faucial  disease  or  tumor,  nasopharyngeal  adenoids, 
uterine  disease,  the  uric-acid  diathesis,  elongated  uvula,  and 
necrosis  of  the  vertebrw,  may,  through  circulatory  changes 
and  reflex  irritations,  cause  laryngismus  stridulus.  Pressure 
upon  the  pneumogastric  or  spinal  accessor^'  nerves  may  bring 
about  very  serious  consequences. 

Prognosis. — The  prognosis  may  be  quite  grave,  while  in 
other  cases  the  danger  is  remote.  The  treatment,  however, 
should  always  be  promptly  and  vigorously'  prosecuted,  and 
in  the  inter\'al  between  attacks  the  special  causes  be  sought 
for  and  removed  if  possible.  One  attack  is  quite  apt  to  be 
followed  by  others. 

Treatment. — The  first  consideration  should  be  the  prompt 
relief  from  the  spasmodic  seizure.  The  child  should  have  cold 
water  splashed  on  his  spine  and  hot  water  on  the  nape  of  the 
neck.  The  tongue  should  be  seized  with  a  napkin  and  pulled 
upon  rhj^hmically  one-fourth  as  many  times  as  there  are 
pulse  beats,  in  order  to  excite  the  respiratory  centres.  If  the 
spasm  is  not  speedily  relieved,  the  larynx  should  be  examined 
for  foreign  bodies  or  other  sources  of  irritation.  The  adminis- 
tration of  from  five  to  ten  drops  of  ether  will  sometimes  afford 
prompt  relief.  The  mucous  secretions  should  be  removed 
with  the  finger  or  probang.  The  administration  of  oxygen 
under  pressure  is  attended  with  very  favorable  results,  as 
asph>T(ia  is  imminent.    After  n  warm  bath  of  ten  miinites' 
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duration,  the  child  should  be  wrapped  in  a  warm  blanket 
and  wipe*!  dry  with  a  towel  introduced  within  the  blanket. 
After  the  acute  attack  lias  subsided  the  patient  should  be 
carefully  examined  for  postnasal  adenoids  or  enlargetl  faucJal 
and  lingual  tonsils.  Indeed,  the  entire  system  should  be 
subjected  to  a  most  careful  examination  by  the  best  practi- 
tioners and  specialists  available.  This  is  justified  on  account 
of  the  probable  return  of  the  disease  and  the  serious  nature 
of  its  causes. 

Acute  Epiglottitis. ^Occunence. — This  condition  is  usually 
associated  with  inflanimation  of  the  adjacent  tissues.  The 
lingual  tonsils  are  most  often  simultaneously  inflamed. 

Treatment. — The  treatment  is  as  given  for  acute  laryngitis. 
Here,  as  in  laryngitis,  it  is  quite  important  that  the  nasal 
and  postnasal  spaces  should  be  freed  from  obstruction  or 
other  diseased  condition  that  interferes  with  their  respiratory 
functions. 

MembranooB  lAryn^tis  iMemliranoim  Croup  and 
Exiidatiri-  Larniiffit'i-i).  —  Definition. — This  is  a  form  of 
menibranons  laryngitis  not  cuuscd  by  the  Klebs-Ixiffler 
hacillns. 

Btiology. — The  exciting  causes  may  be  microbic,  chemical, 
or  mechanical  irritants.  The  disease  may  be  sporadic  or 
endemic.  Previous  inflammations  of  the  larynx,  and  espe- 
cially preexisting  nasal  infections,  favor  the  development 
of  the  pro(Tss.  Sanitary  and  hygienic  conditions  have  more 
or  less  to  do  with  the  causation.  Improper  clothing  and 
living  in  damp,  cold  rooms  are  especially  fruitful  of  this  t>-pe 
of  inflammation. 

There  has  been  considerable  controversy  as  to  whether 
membranous  laryngitis  is  not  always  a  true  diphtheria.  The 
Klebs-Loffler  bacillus  is  sometimes  found  in  the  false  mem- 
brane, while  the  clinical  history  of  the  case  presents  none  of 
the  characteristic  signs  of  diphtheria.  On  the  other  hand,  the 
membrane  is  sometimes  found  to  be  entirely  free  from  diph- 
theritic bacilli,  while  profound  toxemia  is  present.  We  are 
hardly  prepared  to  make  a  positive  differentiation  between 
the  two  diseases,  and  yet,  for  clinical  purposes,  it  seems  well 
to  ileseribe  them  separately. 
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Pathology. — At  the  onset  tbe  membrane  is  hyperemic  and 
3li}thtl\'  KWoUen,  as  in  an  acnte  simple  laryngitis.  At  the 
end  of  eifjhteen  f)r  twenty-four  hours  the  exudate  begins  to 
coagulate  uix)n  the  surface,  the  rapidly  proliferating  epithe- 
hum  and  leukocj'tes  being  entangled  within  its  meshes.  The 
pseud omembraiie  thus  formed  usually  involves  only  tbe 
epithelial  layer,  the  submucous  tis-sue  being  unaffected. 
Occasionally,  however,  the  submucous  tissue  break.s  down, 
but  this  is  probably  due  to  interference  with  the  circulation 
of  the  parts  rather  than  to  an  extension  of  the  plastic  exudate 
beneath  the  epithelium.  The  exudate  ia  usually  above  the 
glottis,  and  after  it  is  well  developed,  is  situated  mostly  on 
the  true  cords.  As  it  travels  downward  from  the  fauces  it 
attacks  the  epiglottis  and  ventricular  bands  before  reaching 
the  true  cords. 

Symptoms. — The  febrile  movement  usually  begins  with  a 
chilly  sensation  or  a  distinct  chill,  the  temperature  ranging 
from  100°  to  104°  F.,  the  pulse  being  full  and  boimding. 
Anore.xiu  and  restlessness  are  early  manifestations.  It  may 
thus  be  seen  that  the  febrile  movement  is  quite  different  from 
that  of  true  diphtheria,  although  the  temjierature  may  range 
even  higher.  The  patient  complains  of  the  throat  feeling 
stiff  and  sore,  especially  upon  deglutition.  The  pains  radiate 
from  the  lar\nx  toward  the  ears.  The  temperature  does 
not  change  materially  during  the  first  twenty-four  to  forty- 
eight  hours,  but  as  the  larynx  becomes  covered  with  the 
membrane,  it  rises  one  or  two  degrees.  The  voice  ia  quite 
characteristic,  having  a  metallic  ring  upon  coughing  or 
attempted  vocalization,  and  may  become  completely  aphonic. 
This  s>-mptom  will  vary  with  the  amount  and  location  of  the 
false  membrane  and  with  the  degree  of  muscular  impainnent. 
Dyspnea  is  present  in  proportion  to  the  amount  of  laryngeal 
stenosis,  and  is  both  inspiratory  and  expiratory.  It  is 
attended  by  the  usual  signs,  as  cyanosis,  supraclavicular 
depression,  anxious  expression  of  countenance,  extreme 
restlessness,  and  dilated  nostrils.  It  is  progressive  until 
death  ensues  or  the  membrane  is  tlu-owii  off.  The  membrane 
may  reform,  hence  extreme  care  should  be  observed  until 
r(m  vale  see  I  ice  is  well  established.    The  natural  course  of  t 
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disease  is  from  three  to  six  days,  the  larynx  beiiif;  i 
about  the  serond  or  fourth  day,  when  the  siiH'c»eati\e  symj)- 
toms  appear.  Tlie  presciu-e  of  albumin  in  the  urine  is  not 
significant  of  true  diphtheria,  as  it  may  be  found  in  simple 
follicular  inflammation  of  the  tonsils.  The  same  may  be 
said  of  paralysis  of  the  palatine  muscles. 

Diafnosis. — The  disease  with  which  it  is  usually  confounded 
is  diphtheria;  and  as  the  presence  or  absence  of  the  Klebs- 
Loffler  bacillus  does  not  afford  a  positive  means  of  diagnosis 
it  is  well  to  give  the  patient  the  benefit  of  the  doubt  and  treat 
him  as  tor  diphtheria.  Bacteriologic  examination  of  the 
secretion  and  fragments  of  the  membrane  should  be  made 
early  in  the  disease,  but  failure  to  find  them  should  not  be 
taken  as  sufficient  data  up*m  which  to  discard  diphtheritic 
treatment. 

Other  diseases  which  it  may  resemble  in  some  respects  are 
spasmodic  laryngitis,  laryngismus  stridulus,  and  retro- 
pharyngeal abscess. 

Treatment. — In  the  earlj'  stages  of  the  disease,  before  the 
fonnution  of  croupous  membrane,  mid  applied  to  the  outside 
of  the  neck  will  sometimes  abort  the  disease.  It  may  be 
applied  by  means  of  a  long,  narrow  ice-bag  partially  filled 
with  cracked  ice,  or  by  means  of  a  I>eiter  coil  made  of  lead 
tubing  .so  bent  as  to  conform  to  the  shape  of  the  neck.  If 
the  ice-bag  is  used,  it  should  be  wrappefl  with  a  piece  of  thin 
muslin,  and  should  be  refilled  every  hour.  If  the  Leiter  coil 
is  used,  it  should  be  corniected  by  means  of  a  siphon  tube 
with  a  basin  of  ice-water  placed  on  a  higher  \eye\  than  that  of 
the  patient.  In  this  way  the  neck  is  subjected  to  the  action 
of  the  continuous  current  of  cold  water.  Heat  may  be  used 
by  either  of  the  above  methods,  but  is  oniinarily  less  effica- 
cious than  cold.  « 

The  atmosphere  of  the  romii  should  be  kept  at  a  tempera- 
ture of  about  70°  F.  and  surcharged  with  lime  vapor.  A 
good  method  of  administering  lime  vapor  is  to  slake  a  pound 
or  two  of  lime  in  a  vessel  of  water  by  the  side  of  the  bed,  a 
temporary  tent,  made  of  a  sheet,  being  so  held  as  to  cover  the 
child  and  lime  vessel.  The  child  should  be  thus  compelled 
to  inhale  the  vapor  of  the  Hme  for  ten  minutes,  at  intervals 
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of  one  to  three  hours.  If  lime  is  tint  available,  the  air  of  the 
room  should  be  surcharged  with  steam  fn>m  boiling  water  to 
which  have  been  added  carbunat  of  sodium  and  spirit  of 
turpentine.  Steam  may  also  be  administered  directly  to  the 
child  by  means  of  an  atomizer  placed  on  a  stand  b\'  the  side 
of  the  bed.  These  and  other  remedies,  as  the  compound 
tincture  of  benzoin,  creosote,  oil  nf  eucal>-ptus,  and  the 
l>enzoate  of  sodium,  may  be  thus  administered  for  the  relief 
of  cough  and  the  thick,  tenacious  secretion. 

Internal  Medkatiun. — In  this,  as  in  exudative  inflammation 
of  the  tonsils,  the  mixtiu^  containing  two  parts  of  the  tinc- 
ture of  chlorid  of  iron  and  eight  parts  of  gl\cerin  should  be 
given  in  half-dram  doses  every  two  hours  to  a  child  fi\e 
years  old.  ralome!  should  be  administered  in  broken  doses 
until  free  catharsis  i.s  established. 

Should  laryngeal  stenosis  become  so  marked  as  to  produce 
profound  dyspnea  and  cyanosis,  either  intiihiiliaii  or  trachr- 
iifoniy  should  be  immediatelj'  performefl. 

Perichondritis  of  the  Laryngeal  Cartilages.— Definition.— 
This  is  an  inflammation  of  the  laryngeal  cartilages  which 
may  be  characterized  by  ossification.  hyiHTtrophy,  fibrous 
thickening,  ulceration,  or  abscess. 

Etiology. — It  is  usually  due  to  syphilis,  tuberculoma, 
acute  infections,  rheumatism,  and  traumatism.  Children 
and  yoniig  adults  are  rarely  affected,  it  being  most  common 
lifter  miildle  life.   Men  are  more  often  affected  than  women. 

Pathology.— In  the  earlj'  stages  there  are  the  usual  inflam- 
matory changes,  which  finally  terminate  in  ossification, 
hypertrophy,  hyperplasia,  ulceration,  or  abscess.  Some- 
times the  opening  of  the  ulcer  into  the  cavity  of  the  larynx  is 
quite  small,  while  the  tissues  beneath  are  underminetl  in  all 
directions  for  quite  a  distance.  The  amount  of  damage  done 
cannot  always  be  estimated  by  the  apparent  size  of  the  ulcer- 
ous opening.  In  all  cases  the  muscular  movements  of  the 
larynx  are  interfered  with,  both  on  account  of  the  articular 
changes  and  the  changes  within  the  muscles  themselves. 

Symptoms. — ^The  acute  stage  is  ushered  in  with  a  febrile 
movement  as  in  acute  simple  laryngitis.  There  are  chilly 
sensations,  malaise,  hcailache,  toss  of  appetite,  pains  in  the 
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bones,  and  a  temperature  of  100°  to  1(11°  F.  The  vocal  func- 
tions are  impaired  according  to  the  degree  an<l  location  of  the 
inflammation. 

In  the  syphilitic  type  there  are  marked  tenderness  and  pain 
upon  pressure.  If  the  cricoid  cartilage  is  involvetl,  the  peri- 
chondrium may  be  distended  inward,  closing  the  lumen  of  the 
larynx,  thereby  producing  dyspnea.  When  the  posterior  part 
of  the  cartilaginous  box  is  inflamed,  dy.sphagia  becomes  a 
prominent  symptom  on  account  of  the  close  proximity  to 
the  esophagus.  Important  laryngeal  muscles  may  become 
infiltrated,  and  the  voice  impaired  or  lost.  Should  one  of 
the  arytenoid  cartilages  be  the  seat  of  inflammation,  laryn- 


FiG,  170. — Mori  U-Sch  mid  I'd  epigloULi  puncli. 

goscopic  examination  would  show  a  one-sided  tumefaction. 
This  is  a  common  location  in  tubercular  perichondritis,  the 
voice  becoming  hoarse  and  low  in  pitch.  When  the  thyroid 
is  involved,  the  voice  becomes  hoarse  or  aphonic,  and  the 
respiration  dyspneic.  As  the  epiglottis  is  a  fibrocartilage,  it 
is  rarely  the  seat  of  perichondritis.  When  the  pericliondritis 
assumes  the  ulcerative  form,  there  is  a  tendency  to  the  forma- 
tion of  a  fistulous  opening  outward  through  the  tissues  of  the 
neck,  or  internally  into  the  larynx  or  adjacent  tissues.  The 
necrotic  cartilage  is  exfoliated  through  the  fistula  thus  formed. 
PrognosiB. — The  course  is  usually  a  chronic  one,  and  may 
lead  to  death  by  suffocation.  In  the  acute  type  the  attack 
is  sudden  and  life  may  be  threatened  within  a  few  hours. 
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The  prognosis  is  more  or  less  affected  bj'  the  constitutional 
dyscrasia  causing  the  disease. 

Treatment. — The  treatniPiit  should  Im;  varied  according  to 
the  etiology  of  tlie  particular  case,  In  a  general  way  it  naay 
be  said  that  antiphlogistic  measures  should  be  instituted,  as 
cold  applications,  leeching,  wet  cupping,  etc.  If  there  is  a 
sluggish  portal  circulation,  calomel  should  be  administered 
until  catharsis  is  produced,  when  a  saline  draught  should  be 
giveu.  In  the  ulcerative  type  there  should  be  an  attempt 
to  stimulate  nutrition  and  assimilation,  hoping  thereby  to 
arouse  the  reparative  energj'  of  the  blood  and  cellular  tissues. 

Where  there  are  ulceration  and  exfoliation  of  the  cartilage, 
surgical  interference  niay  be  demanded.  The  exfoliated  car- 
tilage should  be  removed  at  once,  either  through  the  tissues 
of  the  neck  or  through  the  mouth.  Tubercular  ulcers  should 
be  curetted  and  rubbed  with  a  2  to  10  per  cent,  formalin 
solution  or  trichloracetic  acid.  If  marked  dyspnea  arise, 
intubation  or  tracheotomy  should  be  performed. 

Chronic  Simple  Laiyngitis.— Definition.— This  is  a  chronic 
superficial  inflammation  of  the  mucosa,  including  the 
glandular,  vascular  and  connective-tissue  elements,  charac- 
terized by  hoarseness  or  aphonia. 

Etiology. — This  disease  is  rarely  primary,  but  is  nearly 
always  secondary  to  some  form  of  disease  of  the  nose,  naso- 
pharynx or  faucial  tonsils.  It  is  very  important  that  this 
part  of  tlie  etiology  be  well  understood,  as  the  principal  part 
of  the  treatment  is  based  upon  it.  .\ny  condition  of  the  nose  or 
throat  which  interfereswiththerespiratory  functions  will  bring 
about  a  lowered  power  of  resistance  of  the  laryngeal  mucous 
membrane,  thereby  making  it  a  fa\'orable  location  of  catar- 
rhal inflammation.  The  respiratory  functions  of  the  nose 
lieing  lost  or  impaired,  the  inspire<l  air  pas,ses  to  the  larynx 
insufficiently  warmed,  humidified,  and  filtered,  and  irritates 
the  larynx  and  lower  air  tract  by  overtaxing  its  glandular 
and  circulatory  apparatus.  The  conditions  of  the  nose  which 
imjHiir  its  functions  may  be  obstructive,  as  hypertrophic 
rhinitis,  cystic  or  polypoid  degeneration  of  the  middle 
tnrbinal,  neoplasms,  rhinoliths,  foreign  bo<lies,  and  deflection 
of  tlie  septum.    Diseased  conditions  which  are  not  wbstruc- 
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tive,  as  simple  drj-  catarrhal  rhinitis,  atrophic  rhinitis,  ur 
ozena,  ma.\'  also  impair  or  destroy  the  respiratory  functions 
of  the  nose.  Hence  it  is  important  that  intranasal  conditions 
should  be  cjirefully  examined  fur  when  trying  to  determine 
the  causes  of  chronic  hiryngitis.  In  suppuration  of  the  pos- 
terior ethmoidal  cells  and  sphenoidal  sinuses  the  pus  dis- 
charges over  the  middle  turbinal  into  the  nasopharynx,  and 
drops  down  upon  the  larjTigeal  mucosa,  where  it  acts  as  an 
irritant.  It  may  thus  be  the  chief  cause  of  laryngitis.  Other 
causes  which  are  more  or  less  responsible  for  chronic  laryngitis 
are  improper  clothing,  unhygienic  environment,  unfavorable 
climatic  conditions,  the  rheumatic  diathesis,  the  excessive 
use  of  alcohol  and  tobacco,  repeated  attacks  of  acute  laryn- 
gitis, and  overuse  or  faulty  use  of  the  voice. 

Esophagitis  and  gastritis  have  been  known  to  cause  chronic 
laryngitis.  Sluggish  circulation  in  the  portal  system  causes 
a  hyperemia  of  the  upper  respiratory  tract,  thereby  favoring 
the  inflammatory  process. 

STmptoms.^ — The  most  characteristic  sjTnptom  is  the 
appearance  of  hoarseness  in  the  morning  after  very  moderate 
use  of  the  voice.  Dnring  the  day  the  voice  may  regain  its 
clearness,  but  soon  relapses  into  the  hoarse  condition. 
Toward  evening  the  hoarseness  is  especially  marked  and 
annoying.  Public  speaking  is  attended  or  followed  by 
hoarseness  or  complete  loss  of  voice.  The  amount  of  hoarse- 
ness is  somewhat  dependent  upon  changes  in  the  weather. 
The  patient  complains  of  a  slight  sore  feeling  in  the  upper 
part  of  the  laryngeal  box,  and  will  sometunes  suggest  that  it 
is  rheumatism.  There  is  a  sensation  of  "  a  weli-like  formation 
over  the  vocal  cords,  which,  if  removed  would  render  the 
voice  quite  clear."  The  patient  unconsciously  attempts  to 
remove  the  imaginary  web  by  clearing  the  throat.  It  should 
be  explained  to  him  that  by  so  doing  he  gets  no  relief,  but,  on 
the  contrary;  increases  the  irritation  and  jierix-tnates  the 
laryngitis.  Tho.se  who  have  impairment  of  the  nasal  respira- 
tory functions  may  !«■  markedly  neun)ti(-;  hence  in  chronic 
laryngitis  the  nervous  element  may  Iw  of  considerable  impor- 
tance, and  should  receive  appropriate  treatment.  After  .slight 
use  of  the  voice  the  patient  has  a  feeling  of  miiscle-tireilness. 
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I'pon  lar>'nposfopif  examination  the  mucosa  appears  thick- 
ened, sometimes  in  its  whole  surface,  and  at  other  times  in 
limited  aretis  only. 

The  foregoing  sj-mptoms  xary  somewhat  with  the  location 
and  extent  of  thickening.  If  the  interarjienoid  space  is 
thickened,  a  drj-  cough  accompanies  the  hoarseness. 

DiagnoBis.^.Some  of  the  symptoms  of  this  disease  are 
common  tt»  tubercular,  edematous,  paral.vtic,  syphilitic,  and 
malignant  disease  of  the  larynx. 

Edema  of  the  larynx  presents  a  membrane  of  much  the 
same  color,  but  more  swollen,  with  a  histor.\'  of  sudden  onset 
and  dyspnea. 

Paralysis  of  the  vocal  cords  is  attended  by  inability  or 
impaired  ability  to  mo^■e  the  arytenoid  cartilages. 

Tnbernilar  laryngitis  in  almost  every  case  is  secondary 
to  a  pulmonary  tuberculosis. 

In  ttyphilitir  laryngitis  the  history  and  presence  of  the 
diffused  edema  of  the  lar>'nx,  the  Wassermann  test  and  a 
favorable  response  to  antisyphilitif  treatment,  render  the 
differential  diagnosis  comparatively  easy. 

In  malignant  disease  of  the  larynx  the  diagnosis  in  the 
early  stage  is  rcndereii  somewhat  difficult  on  account  of  the 
late  appearance  of  glandular  enlargement,  edema,  and  ulcera- 
tion. A  careful  examination  of  the  larynx  will,  however, 
reveal  an  enlargement  of  the  interior  of  the  larynx,  usually 
on  one  of  the  \-ocal  cords  which  in  case  of  a  superfi<-ial  growth 
can  be  confirmed  by  a  microsi-opic  examination. 

Prognosla.— The  prognosis  of  chronic  laryngitis,  so  far  as  the 
recovery  of  the  voice  is  concerned,  should  be  guarded,  as  a 
favorable  temifnation  depends  very  much  upon  conditions 
over  which  the  physician  has  no  control.  If  the  cords  have 
not  become  markedly  thickenetl,  and  the  patient  will  submit 
to  the  surgical  treatment  needed  to  restore  nasal  respiration, 
and  will  give  his  vocal  apparatus  the  needed  rest,  there  is  a 
very  good  chance  for  the  restoration  of  his  voice.  Although 
the  hoarseness  seems  to  be  due  to  a  simple  laryngitis,  the 
prognosis  should  be  guarded  if  there  is  a  family  history  of 
tuberculosis.  In  many  cases  the  voice  remains  permanently 
hoarse  in  spite  of  all  forms  of  treatment. 
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Treatment. — .\fter  giving  attention  to  the  clothing,  diet, 
l)owels,  vocation,  and  special  dyscrasite,  the  nasopharyngeal 
abnormalities  should  receive  appropriate  treatment.  Lncal 
palliative  treatment  in  the  form  of  astringent  inhalants  or 
atomized  fluids,  eontahnng  bensioiii,  eucaljptus,  and  cam- 
phor, should  be  used  to  allay  cough,  sense  of  irritation,  and 
cobweb  sensation  hi  the  larynx,  Ixicat  itainting,  with  10- to 
21)-grain  solutions  of  the  mineral  astringents,  as  the  nitrate  of 
silver,  sulphate  of  copper,  and  chlorld  of  zinc,  exert  a  fa\or- 
abie  influence  upon  the  progress  of  the  disease.  The  tenacious 
secretions  may  be  somewhat  thinned  by  the  administration 
of  an  expectorant.  The  use,  or  at  least,  the  abuse,  of  alcohol 
and  tobacco  should  be  interdicted. 

The  tonsils  should  be  carefully  examined  as  a  possible 
etiolugic  factor. 

To  recnpHulaie,  the  larjnx  should  be  given  a  rest,  the  naso- 
pharyngeal disease  removed,  distressing  symptoms  palliated 
by  the  proper  use  of  local  remedies,  nervous  symptoms  and 
constitutional  disorders  corrected,  and.  most  important  of  all, 
obstructive  and  diseased  conditions  of  the  nose  and  throat 
should  he  radicall\'  correctetl. 

Follicular  Laryngitis.  —  Definition.  —  This  is  a  tyi>e  of 
chronic  laryngitis  in  which  there  is  hypertrophy  of  the 
acinotubular  glands  and  the  lymphoid  tissue  of  the  laryn- 
geal mucosa. 

Occurrence. — The  condition  is  comparatively  rare,  and  it  is 
quite  similar  to  follicular  pharyngitis.  It  is  most  common  in 
those  who  make  a  professional  use  of  the  voice,  and  it  has 
often  been  called  "preacher's  larjiigitis." 

Treatment.  —  The  administration  of  small  doses  of  the 
syrup  of  the  iiKlid  of  iron  stimulates  the  mucous  glands, 
thus  relieving  the  congestion  and  thinning  the  secretions. 
The  patient  should  be  taught  the  proper  use  of  the  vocal 
apparatus  iiiid  ciiutioned  against  its  aiiuse. 

Atrophic  Laryngitis.  -Synonym.^Laryngitis  sicca. 

Etiology,  'liii-  romlitioii  is  one  which  is  usually  secondary 
to  some  iliscasi'  of  the  ikw-  or  pharynx,  .\trophic  rhinitis  is 
the  most  common  cause.  Deflection  of  the  septum,  tumors, 
hypertrophic  turViinates.  etc,  may  also  cause  it.    Dry  laryn- 
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([itis  is  more  common  in  females.  A  dry  pharyn^tis  may  also 
be  associated  with  laryngitis  sicca. 

Symptoms. — During  waking  hours  the  movements  of  the 
vocal  apparatus  keep  the  crusts  from  accumulating,  hence 
the  symptoms  are  comparatively  slight.  On  waking  in  the 
morning  there  is  more  or  less  loss  of  voice  on  account  of  the 
presence  of  the  crusts  and  Inspissated  mucus.  If  the  crusts 
arc  large,  there  may  be  pronounced  dyspnea.  Their  presence 
causes  a  sense  of  irritation  and  cough.  Upon  inspection 
with  the  laryngoscopic  mirror  greenish-yellow  crusts  may 
be  seen  below  the  cords,  although  they  are  occasionally 
above  the  c-ords.  The  breath  is  fetid  upon  oral  exhalation. 
It  is  necessarj'  to  make  a  distinction  between  oral  and  nasal 
exhalation,  as  the  nose  imjurts  its  fet'd  odor  in  nasal  exhala- 
tion. Sometimes  there  are  erosions  of  the  mucosa  under 
the  crusts;  hence  when  the  cru-sts  are  expelled  by  coughing, 
there  may  be  slight  hemorrhage. 

Prognosis. — The  prognosis  depends  largely  upon  the  cura- 
bility of  the  nasal  and  pharyngeal  diseases  causing  it.  If 
the  atrophic  rhinitis  is  in  the  early  stages,  there  is  a  fair 
chance  of  effecting  a  cure;  if.  however,  it  is  well  advanced, 
the  prognosis  is  bad.  If  it  is  due  to  defieotion,  spurs,  ridges, 
or  intrana.sal  tumors,  the  prognosis  is  good  after  the  removal 
of  such,  provide<l  that  the  glandular  elements  are  not  too 
badly  diseased.  I'baryngitis  sicca  is  rather  intractable  to 
treatment;  therefore  a  dry  larj-ngitis  secondary  to  it  is  also 
intractable. 

Treatment. —  It  is  of  prime  iiniKtrtance  that  the  intranasal 
disease  causing  it  should  be  remedied.  The  atrophic  rhinitis, 
sinusitis,  septal  abnormalities,  tumors,  etc.,  should  be 
corrected  if  it  is  j>ossible  so  to  do.  Any  diseased  condition 
of  phar\-nx  and  nasopharynx  should  also  receive  appropriate 
treatment. 

The  ItM-al  Irralmnit  of  the  larynx  should  consist  of  deter- 
gent sprays  (Dolyell's  or  Seller's  solution)  followed  with 
nicntholiitc<l  oil  at  intervals  of  thrtn;  or  four  hours.  This 
may  lie  dinK-  by  the  |>aticnt.  The  physician  should  make 
applications  of  astringent  and  slightly  stimulating  lotions 
to  the  larynx.     For  this  ]>uriKise  weak  solutions  of  silver 
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nitrate,  sulphate  of  zinc,  fonipdund  tincture  of  beuzoin,  etc., 
may  be  used.    The  treatmcut  is  usually  a  protracte*]  oue. 

The  internal  administration  of  the  iodids  will  stimulate  the 
mucniis  ftlands  and  render  the  disease  more  tolerable. 

A  rbniiiiv  nf  ri'.i'u!i'nn-  to  a  climate  with  a  uiiifonuly  humid 
atiiiospJiiTc  jiH'ords  jjreat  comfort. 

Hypertrophic  Laryngitis. — Etiology.— This  is  a  compara- 
tively rare  disca.se,  and  is  the  result  of  prolonged  over- 
nutrition  i>f  the  parts  from  persistent  hyperemia. 

Pathology.— It  has  been  described  by  some  writers  as  a 
scleroma,  hut  a  true  scleroma  is  characterized  by  an  excess  of 
fibrous  tissue,  attended  by  ulceration  and  contraction;  while 
in  true  hypertrophy-  all  the  elements  of  the  mucous  membrane 
are  increased  and  there  is  no  tendency  to  contraction. 

Symptoms. — The  movements  of  the  \ocal  cords  are  inter- 
fered with  acconling  to  the  location  and  degree  of  hyper- 
trophy. If  it  is  over  the  arytenoid  cartilages,  vocalization 
is  impaired,  while  respiratiou  ma>'  remain  perfectly  free. 
Should,  however,  the  hypertrophy  Involve  the  ventricular 
bands  to  such  a  degree  that  they  project  over  the  vocal  cords, 
not  only  will  vocalization  be  impaired,  but  respiration  as  well. 
The  hj'pertrophie  process,  however,  Is  located  most  often  in 
the  posterior  commissure,  where  It  may  be  seen  as  slightly 
nodular  or  granular  eminences,  pnijecting  upward  and 
forward  into  the  chink  of  the  glottis.  When  in  this  location, 
the  motility  of  the  cords  is  somewhat  impaired  and  cough 
is  a  more  or  le.ss  prominent  symptom.  Ksophagitis  sometimes 
causes  this  conditioti  by  an  extension  of  the  inflammatory 
process,  and  should  therefore  receive  appropriate  treatment. 

Treatment. — The  treatment  of  hypertrophic  laryngitis  is 
of  comparatively  little  value.  If  the  hypertroph>'  is  exces- 
sive, it  may  be  remo^■ed  by  means  of  laryngeal  cutting 
forceps,  chromic-acid  applications,  or  the  actual  cautery. 
Careful  examination  should  be  made  for  the  causes  of  the 
conditioit  anil  measures  addres.sed  to  their  relief,  hoping 
thereh.\'  to  arrest  tlic  pn>gress. 

Edematous  Latyngitis  ( Phlegmonous  Laryngitis;  Sub- 
Muc'iiitt  Ltin/"f;//M).— Deflnitioii. — This  Is  a  form  of  laryngitis 
attended  b%'  a  serous  uiiiltratlun  of  the  suhmucosa  of  the 
3U 
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larynx  and  epiglottis.  Occasionally  the  mucosa  of  the 
trachea  immediately  beneath  the  cords  is  also  involved. 

The  predisposing  causes  are  (a)  male  sex;  (fc)  early  adult 
life;  (c)  general  debility;  and  (d)  great  fatigue. 

The  exciting  causes  are  "  colds;"  a  mild  acute,  simple  larj'n- 
gitis;  exanthematous  fevers;  irritating  vapors  or  chemicals; 
steam  inhalations;  foreign  bodies;  trauma;  syphilitic  or  tuber- 
cular infections;  retropharjngeal  abscess,  etc.  It  is  some- 
times secondary  to  prolonged  intralar>'ngeal  operations  or 
examinations. 

While  it  is  usually  found  in  young  adults,  it  occa^onally 
occurs  in  infants  and  elderly  people. 

FatholOKT- — ^The  inflammatory  products  of  acute  laryn- 
gitis, phis  vascular  turgescence  and  serous  infiltration  of  the 
loose  submucous  tissue,  are  present.  The  parts  most  affected, 
therefore,  are  the  aryepiglottic  folds,  ventricular  bands,  and 
the  posterior  surface  of  the  epiglottis.  The  cords  are  usually 
free  from  infiltration,  but  are  red  from  vascular  congestion. 
The  swelling  is  usually  symmetrical.  During  the  late  stage 
of  the  <H,sease  there  may  be  pus  formation  in  the  submucous 
tissue. 

Symptoms. — It  is  gene^aIl,^■  ushered  in  by  chilly  sensations 
or  a  distinct  chill,  A  febrile  movement  of  100°  to  103°  F. 
is  established.  Dyspnea  immediately  follows  the  onset  of  the 
fever,  and  It  may  progress  gradually  or  de^■elop  suddenly 
until  extreme  distress  and  danger  to  life  are  imminent.  The 
^'oi(■e  is  rough  and  hea\y,  while  respiration  is  difficult.  In 
the  l)eginning  the  obstruction  to  the  breathing  is  inspirator^', 
l^ter  the  expiratory  effort  is  also  obstructed.  Extreme 
anxiety  then  becomes  a  prominent  symptom.  The  dyspneic 
symptoms  last  for  about  twelve  to  seventy-two  hours. 
Cough  is  incomplete  and  ineffective.  r>eglutition  may  be 
difficult  and  distressing.  The  appearance  of  the  edematous 
and  inflamed  laryngeal  mucosa  de|)ends  somewhat  upon  the 
exciting  cause  of  the  disease.  The  j>eculiar  eniption  of  the 
exaiitheni,  the  <-haracter  and  nature  of  the  traumatism,  will 
modify  the  appearance  of  the  infiltrated  mucosa.  In  a 
guiieriil  way  the  infiltrated  an<i  tnflame<l  niuco.sa  presents 
a  globular  semitransparent  appearance  with  a  bright  red 
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circumference.  The  capillaries  of  the  epiglottis  are  injected 
and  the  voi^'al  cords  are  red  and  somewhat  thickened.  When 
the  membrane  below  the  glottis  (infraglottic)  is  edematous, 
it  is  still  more  red  than  the  cords. 

ProKDosis  and  Course.— The  disease  usually  de\'eIopH 
rapidl,\',  and  may  lead  to  a  fatal  i.ssue  within  a  few  hours. 
The  dyspnea  geiierail\',  however,  lasts  for  three  or  four  days. 
The  danger  is  almost  alwaj's  from  asphjTcia.  Occasionally  an 
abscess  or  gangrel^ous  process  leads  to  a  fatal  termination. 
Edema  of  the  infraglottic  mucosa  renders  the  prognosis  very 
grave. 

Treatment. — The  most  important  indication  is  to  over- 
come the  dyspnea  and  thereby  avoid  suffocation.  The  most 
efficient  method  of  accomplishing  this  is  by  means  of  a 
laryngeal  lancet.  The  scarification  should  be  repeated  three 
or  four  times  a  day  to  unload  the  serum  from  the  distended 
membrane.  Some  benefit  may  be  derived  from  the  use  of 
steam  inhalations  and  pellets  of  ice  in  the  mouth.  I-eeches 
applied  over  the  cricothyroid  membrane,  and  the  ice-hag 
or  the  loiter  coil  applied  continuously  are  valuable  adjuncts 
to  the  treatment.  If  pus  is  present,  it  should  be  evacuated. 
If  the  dyspnea  is  progressive  and  the  patient  becomes 
cyanotic,  tracheotomy  should  be  done.  It  should  be  done 
low  down  on  account  of  the  possibility  of  there  being  infra- 
glottic edema,  .\fter  the  tracheotomy-tube  is  introduced, 
it  should  he  allowccl  to  remain  as  long  as  there  seems  to  he 
eilema,  as  the  parts  iihout  the  wound  might  liecome  edemat- 
ous in  its  absence  loul  rentier  its  reintniduction  diffiL'ult 
or  inipussiblf. 

Simple  Edema  of  the  Larynx.  —  Synonym.  —  Kdema 
Glottidis. 

Definition. — Simple  edema  of  the  larynx  is  unattended  by 
marked  inflammation  of  the  larynx.  It'is  a  serous  infiltration 
of  the  loose  submucous  tissue  of  the  larjnx. 

Etiology.— It  is  usually  due  to  the  same  causes  that  prcwluce 
e<lema  iu  other  parts  of  the  Hodj'.  Some  form  of  kidney 
disease  is  the  most  common  cause.  Cardiac  weakness  or 
insufficiency,  vasomotor  disturbance  of  the  capillar^'  circula- 
tion, hepatic  disease,  etc.,  may  also  be  the  cause. 
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Symptoms. — The  onset  is  sudden,  and  the  signs  are  those 
of  inspiratory  obstruction.  This  (tradually  increases  with 
inter\als  of  comparative  comfort  for  two  to  four  days,  when 
a  fatal  i^sue  maj'  occur  if  the  remedies  pntve  ineffectual. 
The  dyspnea  is  accompanied  by  striduluus  inspiration. 
.\fter  the  first  six  to  t:wel\e  hours  the  dyspnea  becomes 
quite  marked,  hoarseness  and  aphonia  develop,  the  patient 
becomes  restless  and  assumes  an  anxious  expression  of 
countenance.  There  is  a  sense  of  fuhiess  and  tension  in 
the  throat,  with  slight  pain  upon  swallowing.  The  laryngo- 
scojtic  image  reveals  the  mucous  membrane  in  the  region  of 
the  epiglottis,  the  aryepiglottic  folds  and  sometimes  the 
subglottic  region  to  be  swollen  and  of  a  pale  gray  color,  in' 
marked  contrast  to  the  tumefaction  in  edematous  laryn- 
gitis   in  which  it  is  red. 

Prognosis. — The  prognosis  dejiends  somewhat  upon  the 
caiiwe  of  the  local  disease.  If  it  is  due  to  local  conditions 
()f  the  pharynx  and  upper  air  tract,  the  prognosis  under 
treatment  is  very  good.  If  it  is  due  to  syphilis  or  tuber- 
'  culosis,  the  prognosis  as  regards  immediate  danger  is  fair. 
This  is  especially  true  of  syphilitic  edema,  as  it  is  more 
amenable  to  constitutional  treatment.  The  "  angioneurotic 
edema"  (urticaria  of  the  larynx)  is  of  transient  dtu^tion  and 
generally  ends  in  recovery.  If,  however,  the  laryngeal  edema 
is  due  to  nephritis,  or  cirrhosis  of  the  liver,  the  ultimate 
prognosis  i,'*  bad. 

Treatment. — If  two  facts  are  borne  in  mind,  the  indications 
for  treatment  become  quite  apparent.  The  two  facts  are  (o) 
the  local  condition  is  one  of  serous  infiltration  in  the  loose 
areolar  tissue  of  the  larynx  and  epiglottis;  {h)  the  edema  is 
usually  due  to  some  general  disease  which  may  produce 
edema  in  other  parts  of  the  body. 

The  first  fact  suggests  the  propriety  of  puncturing  the 
edematous  masses  in  order  to  relieve  the  intense  tumefaction 
which  causes  respiratory  obstruction.  The  laryngeal  lancet 
may  be  used  for  this  purpose.  Repeat  tlie  scarifications 
every  three  to  five  hours. 

The  second  fact  suggests  the  propriety  of  treating  the 
general  disease  causing  the  Iwal  laryngeal  edema.    Intuba^ 
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tion,  cntlietfrizatinn.  or  trnrlieotomy  sliniilH  hp  perfuniietl  If 
(■yiiriiisL>  .icciirs.  Tin:-  M[)!iilitic  am!  Iiil.oniilar  tyijps  rarely 
ailvjiini'  s(i  far  as  to  rrfjuin-  siirjjical  iiitiTlVrciur. 

Pachydemu.  of  the  larynx.— Definition  and  Pathology.— 
This  is  a  fiirni  of  chnmic  laryngitix  characterized  hy  the 
formation  of  pavement-epithelium  on  the  free  borders  of 
the  ojrds  and  in  the  interarytenoid  space.  The  thickening 
of  the  epitheHum  is  progressive;  hence  the  peculiar  "tumor" 
formations  are  developed.  The  suliepithelial  connective 
tissue  is  also  thickened.  The  growths  are  usually  on  the 
cords  along  the  posterior  third — /.  e..  that  portion  of  the 
cords  corresponding  to  the  arytenoid  cartilages.  The  next 
most  common  location  is  in  the  interarytenoid  space  poste- 
riorly. The>'  are  also  occasionally  found  at  the  junction  of  the 
anterior  and  middle  thirds  of  the  cords.  When  located  in 
this  region  they  are  known  as  ninger'n  vodiikn. 

Symptoms. — The  symptoms  are  those  of  chronic  laryngitis 
associated  with  those  of  dry  laryngitis.  When  the  thickenings 
are  on  the  posterior  third  of  the  cords,  one  of  them  fits  into  a 
corresponding  facet  on  the  opposite  tumor.  On  this  account 
they  do  not  interfere  with  the  voice  as  much  as  would  be 
expected  from  so  large  a  lesion. 

Prosnosis. — These  thickenings  do  not  affec't  longevity.  If 
they  are  liK-ated  on  the  posterior  portions  of  the  cords,  the 
voice  will  probably  remain  somewhat  impaired,  especially  for 
singing,  if  they  are  untheanteriortwo-thirdaofthecords,  they 
can  be  made  to  disappear  so  as  to  leave  the  voice  unimpaired. 

Treatment. — The  inflanm^atory  condition  of  the  nose  and 
pharj'nx  should  be  attended  to.  Potassium  iodid  has  been 
recommended.  IjovaMy,  a  spray  of  normal  salt  solution,  or 
of  a  2  or  :j  per  cent,  solution  of  acetic  acid,  is  of  value.  In 
some  cases  the  acetic-acid  solution  will  be  too  irritating. 
The  perchlorid  of  iron,  2  drams  to  the  ounce,  or  nitrate  of 
silver,  1  dram  to  the  ounce,  may  be  of  some  value  in  reducing 
the  growths  and  relieving  the  sjTnptoms.  If,  however,  the 
"tumors"  are  large,  they  should  be  remo\ed  by  surgical 
interference.  As  singer's  nodules  are  due  to  the  improper 
use  of  the  vocal  apparatus,  they  may  be  permanently  cured 
by  vocal  exercises  suited  to  the  case. 
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Singer's  Nodules  on  the  Vocal  Cords  (Ckordita  vodoaa). — 
Reference  has  just  been  made  to  this  condition  in  the  pre- 
ceding section.  These  nodules  occur  as  the  result  of  the 
improper  use  of  the  vciice,  and  especially  from  exercises  in 
which  the  cords  are  approximated,  as  in  the  production  of  the 
syllable  ah.  This  exercise  is  known  as  the  "stroke  of  the 
glottis."  Its  proper  use  gives  brilliancy  to  the  voice,  while 
its  improper  use  impairs  it  in  the  middle  register.  The 
cords  are  close  together  and  nearly  parallel'  when  ^n^ng 
in  this  register,  hence  the  nodules  interfere  with  their  proper 
vibration.  Singing  exercises  which  avoid  the  close  approxi- 
mation of  the  anterior  two-thirds  of  the  cords,  as  the  use  of 
the  vowel  O  or  broad  "a"  preceded  hy  the  consonant  "m," 
as  "  ma,"  will  occasionally,  after  two  to  four  weeks,  cause  the 
nodules  to  diminish  in  size  or  to  disappear. 

Abscess  of  the  Larynx.— Treatment.— It  should  be  opened 
with  a  laryngeal  lancet,  the  patient  immediately  throwing 
the  head  forward  and  downwanl  to  i)reveiit  the  pus  entering 
the  trachea.  If  this  precaution  is  not  obser\'ed,  suffocation 
may  ensue.  After  ii  few  moments  of  embarrassed  respiration 
the  <lesir(Mi  relief  follows. 

Tuberculosis  of  the  Larynx.— Etiology-— The  predisptmng 
miiHcs  are  tlie  same  as  those  of  tuberculosis  in  other  organs 
of  the  l««Iy. 

It  is  possible  to  ha\e  a  jirimarj-  tulx-rculosis  of  the  larynx, 
although  rarely  seen.  The  vast  majority  of  cases  are  sec- 
ondary to  a  pulmonar\'  invohement.  Some  few  cases  may 
be  secondary  to  n  lymphatic  involvement,  especially  of  the 
tonsils  and  cervical  glands. 

The  disease  is  more  common  in  men  thaii  in  women  and 
occurs  most  frecjuentlj'  between  the  ages  nf  twenty  and  forty 
years. 

1/ical  disease  of  the  lar.vnx  probably  favors  its  manifes- 
tation, although  this  view  is  disputed  by  some  writers. 
TulrtTculur  laryngitis  accompanies  from  15  to  ;i5  per  cent, 
of  the  cases  of  athanced  pulmonary  tuberculosis.  It  rarely 
coexists  with  tuberculosis  elsewhere  in  the  bodj'. 

Pathology-^I'our  forms  of  the  disease  are  usually  met 
with.     They  are:  infiltration,  ulceration,  tuberculoma  and 
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miliart-  tubercle.  The  infiltration  most  often  takes  place 
in  the  interarytenoiii  space,  .spreading  gradually  to  the  ary- 
tenoid cartila}:ps  and  superimposed  mucosa,  ventricular 
bands,  and  epiglottis.  It  may  be  limited  to  one  side  and 
later  spread  to  the  opposite  side.    It  is  usually  bilateral. 

The  ulcer  follows  the  infiltration  stage  and  is  primarily 
due  to  a  breaking  down  of  one  or  more  of  the  subepithelial 
tubercles  (Lockard).  The  uleer  may  enlarge  by  a  continu- 
ation of  the  degenerative  process  or  by  the  coalescence  with 
others.  Granulations  cover  the  base  and  e<lges  of  the  ulcer. 
Occasionally  these  granulations  become  exuberant,  Flat 
superficial  ulcers  sometimes  result 
from  local  irritations  as  from  the 
action  of  the  irritant  sputum 
the  mucous  membrane. 

The  tuberculoma  is  a  tuberculous 
granuloma  resembling  a  true  tumor. 
It  is  rarely  seen,  and  when  present 
is  usuallj^  on  the  posterior  wall,  the 
anterior  commissure,  or  the  ventricle 
of  Morgagni.  Microscopically,  the 
nodules  or  tubercles  composing  the 
tuberculoma  consist  of  numerous 
small. round  cells,  giant  cells  and 
bacilli.  Frequently  a  caseous  de- 
generative process  is  present. 

The  miliary  tubercle  is  rarely  seen,  but  it  is  undoubtedly 
present  in  a  few  cases.  It  may  be  recognized  macroscopically 
by  the  numerous  minute,  grayish-yellow  or  white  spots 
clustered  o\er  the  infiltrated  area.  These  tubercles  soon 
break  down  and  ulcerate. 

Symptoms. — Fiiitrtimial. — The  loss  of  the  voice  is  an  early 
and  fretiuent  sjTiiptom.  It  sometimes  changes  suddenly 
from  a  grulf  hoarseness  to  a  high  falsetto  and  thence  into  a 
toneless  whisper.  I  >yBpiiea  may  (wcur  in  advanced  cases  on 
account  of  the  great  amouut  of  infiltration.  There  may  be 
cough  and  pain  followed  by  extreme  exhaustion.  Tubercle 
bacilli  are  usually  foimd  in  the  sputum,  but  their  absence 
does  not  necessarily  prove  the  case  to  be  non-tubercular. 
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Deglutition  is  impaired  and  attended  by  pain  in  advanced 
cBses.  The  larynx  is  sometimes  tender  to  the  touch.  Larj'n- 
geal  hemorrhage  is  rare.  The  edema  if  present  is  moderate, 
and  in  nowise  forms  a  serious  ctimplication.  The  pain 
frequently  radiates  to  the  ear. 

Physical. — The  mucosa  in  the  early  stages  is  frequently 
described  as  having  a  dull  grayish-yellow  or  ashen  color. 
This  is  probably  a  local  manifestation  of  a  general  anemia. 
The  cords  may  be  red  and  the  vessels  of  the  mucosa  injected. 
The  arytenoid  cartilages  and  the  mucosa  covering  them 
hecoaie  infiltrated  and  club-shaped.  When  in  this  condition 
they  are  usually  referred  to  as  pyriform  swellings.  After 
a  time  they  break  down  or  ulcerate,  and  are  coveretl  with  a 
thick,  tenacious,  ropy  secretion  slightly  mixed  with  pus. 
The  arytenoid  cartilates  may  become  ankylosed  and  vocat- 
i^ation  still  further  interfered  with. 

Progfnosis. — The  course  of  the  disease  is  slow ;  but  inasmuch 
as  the  disease  is  almost  always  associated  with  pulmonary 
phthisis  the  prognosis  is  grave,  though  not  necessarily  fatal. 

Treatment.^This  should  be  as  for  pulmonary  tuberculosis 
with  the  addition  of  local  measures.  The  treatment  depends 
upon  the  stage  and  location  of  the  process.  If  it  is  in  the 
pre-ulcerative  stage,  simple  alkaline  washes  or  sprays  should 
he  used  locally,  so  as  to  remove  the  secretion  and  stimulate 
regenerative  processes.  Liquor  formaldehydi,  used  in  strength 
of  from  .S  to  10  per  cent,,  thoroughly  rubbed  in  the  Infiltrated 
area  is  of  value. 

Most  cases  are  not  seen  until  the  sta^e  of  itlreratlon  is  well 
developed;  hence  this  condition  is  usually  the  one  presented 
for  treatment.  An  effort  should  be  made  to  excite  mild 
reactionary  regeneration  of  the  ulcerated  surface.  This  can 
be  done  by  first  cleansing  the  parts  with  alkaline  washes. 
The  parts  should  then  be  dried  with  a  cotton-wound  appli- 
cator and  the  ulcers  painted  with  a  saturated  solution  of 
trichloracetic  acid.  The  application  of  the  acid  should  be 
made  at  intervals  of  from  five  to  seven  days.  The  ulcers  are 
sometimes  very  deep  and  extensive.  In  such  cases  the  ulcera 
should  be  curetted  deeply  with  a  laryngeal  curette,  care  being 
taken  to  remove  nil  of  the  tuberculous  tissue.    The  limiting 
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memhranc  whirh  surrounds  the  diseased  area  will  tie  hroken. 
aiKJ  if  all  tubenrular  tissue  i^  not  removed  it  may  extend  to 
the  adjaeent  tissues.  Mere  eurettenient  is  worse  than  useless, 
but  the  thorough  removal  of  the  diseased  tissue  may  be  of 
the  greatest  value.  The  application  of  acids  after  curette- 
ment  is  of  value  chiefly  as  a  destructive  agent  to  the  reuiaining 
fragments  of  tubercular  tissue,  and  it  also  excites  phagocytosi.s 
which  raiiies  the  vital  resistance  of  the  parts. 

The  galvanocautery  is  a  valuable  weapon  for  local  treat- 
ment, St.  riair  Thompson  reports  the  galvanocautery 
indicated  in  20  to  22  per  cent,  of  his  I7S  cases  and  that  it 
completed  the  cure  in  41  tn  fil  per  cent,  of  the  cases  in  which 
it  was  employed. 

Pain  is  a  most  distressing  symptom  in  many  cases,  espe- 
cially upon  swallowing.  In  such  cases  liquid  or  semisolid 
foods  should  be  given  and  such  anodyne  remedies  as  afford 
the  greatest  amount  of  relief.  For  this  purpose  cocain 
sprays  or  powders  containing  10  per  cent,  of  cocain  should  be 
applied  to  the  laryngeal  mucosa.  In  \ery  aggravated  cases 
mnrphin  may  be  used  locally  and  by  hypodermic  injection. 

In  dysphagia  from  ulceration  of  the  epiglottis,  amputation 
of  this  structure  is  often  followeti  by  the  greatest  relief. 

Injectimi  of  the  recurrent  laryngeal  nerre  with  warm  80 
per  cent,  alcohol  has  been  done  to  relieve  the  pain.  The 
patient  is  placed  in  the  prone  position,  the  head  slightly 
extended  and  the  chin  turned  away  from  the  point  of  injec- 
tion. The  nerve  is  situated  just  above  the  upi>er  edge  of  the 
thyroid  cartilage  and  about  .'i  cm.  from  the  incisure  thy- 
roidete. 

LfK-ally,  oilj-  sprays  containing  10  per  cent,  of  menthol  add 
to  the  comfort  of  the  patient. 

Pemphigus  of  the  Larynx.— This  is  a  rare  condition, 
characterized  by  an  herpetic  eruption  of  the  larynx,  usually 
limited  to  the  ventricular  bands. 

There  is  a  slight  constitutional  disturbance,  with  local 
sensation  of  heat.  The  condition  is  often  attended  by  gastro- 
intestinal disorder,  the  regulation  of  which  should  form  a 
prominent  part  of  the  treatment.  The  mouth  and  pharynx 
should  be  frequently  washed  with  an  antiseptic  gargle. 
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Syphilis  of  the  Lar3nuc. — As  the  inUiat  lesion  is  rarely, 
if  ever,  foiiml  in  the  larynx,  ttnisideration  will  be  limited  to 
the  secondary  and  tertiar>'  stages. 

PatboloKy.  —  Sm-oiutary  .syphilitii:  manifestations  are  er^- 
thevta.  the  wuconi  patcli,  the  miiterficial  ulcer,  and  condylo- 
mata. 

Krytheina  of  the  laryngeal  mucosa  is  not  usually  coincident 
with  the  skin  eruption,  but  follows  it  after  a  period  varj-ing 
from  a  few  weeks  to  six  months.  The  administration  of  the 
iodid  of  potassium  causes  its  rapid  disappearance. 

The  superficial  ulcer  is  irregularly  oval,  extending  its 
borders  slowly.  One  or  more  ulcers  maj'  form  at  the  same 
time,  or  may  appear  after  the  disappearance  of  the  preceding 
ulcer.  On  account  of  this  peculiarity  it  has  sometimes  been 
called  "recurrent  ulcerati\e  laryngiti.s."  After  the  sub- 
sidence of  the  ulcerative  stage  a  superficial  stellate  scar  is 
formed.  The  superficial  ulcer  occurs  most  often  between  the 
second  and  seventh  years  after  infection,  and  yields  readily 
to  the  classical  treatment. 

The  mucous  patch  is  rare,  and  according  to  .some  authors 
never  appears  upon  the  larynx.  Those  who  have  described 
it  say  that  it  alwajs  appears  above  the  glottis. 

CondyUnnata  apirear  as  yellowish  pimples  with  elevated 
bases.  They  soon  break  down  and  discharge  their  contents, 
causing  little  or  no  discomfort  or  functional  disturbance. 

The  changes  characteristic  of  the  tertiary  stage  rarely 
take  place  before  the  fifth  jear,  but  usually  between  the 
tenth  and  twent,\-fifth  years,  although  they  may  occur  at  a 
much  later  period. 

The  tertiary  phenomena  are  gumma,  deep  ulcer,  and 
cicatricial  stellate  srars. 

The  gumma  is  a  small  round-celled  infiltration  which  may 
l)e  either  diffused  or  circumscribed. 

The  (liffunnl  infillratinn  in\'olves  the  submucosa,  muscles, 
and  [Krichondriuni :  hence  the  movements  of  the  larynx  are 
interfiTcil  with.  The  infiltration  occurs  slowly,  the  mem- 
brane being  rod  and  sometimes  edematous.  The  edema  is 
a  serous  infiltration  of  the  submucous  tis.sue,  and  may  obscure 
the  true  nature  of  the  disease.     After  a  time  the  diffused 
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iiifiitratioii  may  undergo  degenerative  changes  and  become 
irregular  superfieial  ulcers. 

The  infiltration  may  be  circumxefibcd  and  stand  nut  from 
the  surface  of  the  mucosa  as  a  dearly  defined  tumor,  or  true 
gumma.  The  circumscribed  gumma  persists  but  a  short 
time,  as  it  usually  undergoes  rapid  degeneration.  The 
breaking-down  process  begins  in  the  centre  of  the  new  forma- 
tion in  the  form  of  fatty  degeneration,  which  rapidly  spreads 
to  the  periphery  of  the  growth,  thus  merging  into  the  ulcera- 
tive stage. 

The  deep  ulceration  which  results  has  clear-cut,  jiunched- 
out  edges  with  perpendicular  wall.s  and  a  greenish-gray 
bottom.  The  ulcers  throw  off  a  foul-smelling  semifluid 
discharge.  One  portion  of  the  membrane  may  be  in  the 
ulcerative  stage,  while  other  portions  are  .still  in  the  stage  of 
infiltration  or  gummatous  swelling.  The  ulcers  often  form 
upon  the  upper  surface  (jf  the  epiglottis,  and  on  the  true 
cords,  as  these  are  the  most  exposed  portions  of  the 
larynx. 

Postulcerative  or  cicatricial  scars  form  in  the  parts  pre- 
viously destroyed  in  the  ulcerative  process.  The  cicatricial 
bands  usually  radiate  from  the  centre  of  the  old  ulcer,  thus 
forming  the  peculiar  Mellale  srarx  which  are  so  character i.s tic 
of  syphilis  of  the  mucous  membrane.  The  radiating  bands 
show  a  marked  tendency  to  contraction,  and  in  consequence 
the  tissue  about  them  becomes  much  distorted.  Stenosis  of 
the  larynx  may  occur,  and  suffocative  symptoms  intcr\'ene, 
which  may  require  speed;'  tracheotome'  to  pre\cnt  a  fatal 
termination.  Mixed  infection  may  remain  long  after  the 
syphilitic  inflammation  has  entirely  subsided,  and  may 
require  special   treatment  for  it.s  removal. 

Symptoms. — The  symptoms  of  the  period-  of  infiltration 
extend  over  several  weeks  or  months,  as  it  progresses  very 
slowly.  There  are  slight  discomfort  and  pain  upon  swallow- 
ing, and  a  tickling  or  scratching  sensation  in  the  throat. 
The  voice  is  more  or  less  hoarse  or  aphonic  according  to  the 
degree  and  location  of  the  infiltration.  If  it  is  of  the  circum- 
scribed sort,  the  motility  of  the  vocal  cords  will  be  impaired. 
If  the  true  cords  are  involved,  there  will  be  partial  or  complete 
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aphonia.  Strangulation  upon  attempts  to  swallow  fluids 
may  occur  in  extensive  infiltration  of  the  epiglottis. 

In  the  utaf/f  iif  iihi-mtitiii  the  pains  become  more  marked, 
and  are  stabbing  and  fiery  in  character,  es}>eciaUy  after 
taxing  the  voice  or  upon  awakening  in  the  muming.  The 
movements  of  the  epiglottis  may  be  circumscribed  on 
account  of  the  infiltration  of  its  substance,  aiid  of  the  muscles 
controlling  it;  hence  dysphagia  may  become  a  distressing 
symptom. 

The  symptoms  of  the  ciealrkial  alage  are  those  Hue  to 
interference  w^ith  vocalization,  re.spiration,  and  deglu- 
tition. 

Diagnosis. — It  may  he  wnfounded  with  tuberculosis  and 
malignant  diseases  of  the  larj'nx.  The  general  symptoms 
and  history  of  the  case,  when  considered  in  connection  with 
the  local  phenomena  and  the  Wassermann  and  Xnguchi 
tests,  afford  a  ready  means  of  diagnosis. 

In  tiiberciilMui  the  presence  of  tubercle  bacilli  in  the  sputum, 
the  pulmonary  signs,  and  the  local  laryngeal  appearance 
form  a  symptom-complex,  which  should  not  be  mistaken  for 
syphilis. 

Malignant  dhease  of  the  larynx  is  more  apt  to  be  char- 
acterized by  paralysis  of  one  or  both  vocal  cords,  and  by  a 
cachectic  appearance,  which,  in  the  ab,sence  of  a  syphilitic 
history,  renders  the  diagnosis  comparatively  easy. 

Treatment. — For  the  treatment  of  laryngeal  sj'philis  main 
reliance  should  be  placed  upon  mercury,  especially  in  the 
early  stages,  and  potassium  iorlid  in  the  gummatous  stages, 
and  uixjn  salvarsan  or  one  of  its  equivalents. 

In  the  early  stages  the  local  application  of  calomel  or 
ioilol  are  very  agreeable.  Mild  alkaline  antiseptic  sprays 
or  washes,  argyrol.  silver  nitrate,  and  iodoglycerin  solution 
are  indicated  if  the  secretions  are  excessive. 

Should  severe  dyspnea  cx'cur  from  edema,  infiltration,  or 
stenosis,  appropriate  surgical  treatment  should  he  undertaken 
to  relieve  the  sj'mptom.  Sequestra  of  the  lar\'ngcal  cartilages 
should  be  removed  with  curved  laryngeal  forceps.  Deep 
abscesses  should  be  evacuated  externally  or  internally 
according  to  the  indications, 
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Prolapse  of  the  Laryngeal  Ventricles,  Everaion  of  the 
Ventriclea.  -  Biology.  —  During  sjphilitic  (ir  tubercular 
laryngitis  a  violent  attack  of  coughing  may  loosen  the 
mucous  folds  from  their  attachments  to  the  parts  beneath, 
jinil  allow  them  to  protrude  above  the  larynx  or  over  the  true 
curds  (Fig.  172). 

Symptoms. — The  symptoms  are  those  due  to  the  inter- 
ference with  the  respiratory  functions,  and  the  movements  of 
the  vocal  cords. 

Treatment. — Painting  the  parts  with  astringent  solutions 
will  relieve  the  symptoms  insofar  as  the.\'  are  due  to  reaction- 
ary inflammation,  but  will  have  little  influence  in  overcoming 
the  obstruction  caused  by  the  misplaced  mucous  membrane. 


Flo.  172. — PnAaiiae  of  ihe 
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The  ablation  of  the  dislocated  ventricular  bands  with  a  snare 
or  laryngeal  forceps  through  the  mouth,  or  after  thyrotomy, 
att'ords  tin;  best  means  of  treatment  at  our  comuiand. 

Lupus  of  the  Iiarynx. — Pathology. — I-ui)us  of  tlie  larynx 
is  &  tuber<'ular  infection  which  is  limited  to  the  sujierficial 
layers  of  the  mucous  membrane.  Numerous  elevated  masses 
appear  on  the  infected  areas  and  there  is  a  marked  reactive 
proliferation  of  epithelium.  I'Icerations  occur  sooner  or 
later.  The  progress  of  the  disease  is  uncommonly  slow,  both 
before  and  after  the  ulcerative  process  is  established.  Lupus 
of  the  larynx,  or  other  portions  of  the  respiratory  tract,  is 
almost  always  secondary  to  lupus  of  the  skin.  The  process  in 
the  respiratory  tract  begins  in  the  nose  and  passes  downward 
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to  the  pharjnx  and  larynx.  It  may,  however,  be  primary  in 
the  latter. 

Symptoms. — Deglutition  is  sometimes  attended  with  pain, 
while  the  voice  is  more  or  less  impaired  according  to  the  degree 
and  location  of  the  diseased  areas.  If  the  true  cord  is  the  seat 
of  lupous  inflammation,  there  will  be  hoarseness  or  complete 
aphonia.  ])\spnea  is  present  in  a  few  cases  in  which  there  is 
a  pronounced  tumefaction  of  the  tissues.  This  rarely  occurs, 
however,  as  the  process  is  too  slowly  destructive  for  the 
production  of  edema.  Reconstructive  infiltration  does  not 
figure  permanently  in  this  disease,  and  yet  there  is  but  little 
destruction  of  tissue,  as  the  process  is  limited  to  the  superficial 
layers  of  the  mucosa,  and  the  destructive  process  is  very 
slow.  Pain  is  usually  absent,  and  any  part  of  the  larj'nx 
may  be  affected.    Cough  may  or  may  not  be  present. 

The  general  health  is  usually  good, 

Lart/ngonropic  examination  reveals  a  nodular  ulcer,  with  a 
pinkish-gray  bottom,  slightly  below  the  surface  of  the  mucous 
membrane.  There  is  little  or  no  edema,  the  mucous  mem- 
brane being  slightly  hyperemic. 

Treatment. — Aqueous  solutions  of  the  nitrate  of  silver, 
containing  from  12(1  to  480  grains  to  the  ounce,  applied 
locally  by  means  of  a  laryngeal  brush  or  cotton-wound 
applicator  often  exert  a  very  favorable  influence  on  the  course 
of  the  disease.  The  topical  application  of  the  tincture  of 
iodin,  the  galvanocautery  or  fused  chromic  acid  crystals 
have  been  used  with  more  or  less  succes,s.  Curettement  of  the 
ulcers,  followed  b\-  the  application  of  a  .t()  per  cent,  lactic  acid 
solution,  does  not  seem  to  act  as  favorably  as  it  does  in  true 
tuberculosis.  Kxcision  of  the  lupous  mass,  including  some 
of  the  surn>undiiig  healthy  tissue,  is  sometimes  followed  by 
improvement. 

Leprosy  ol  the  Larynx  {Klepkmiiasiii  (Irecorum:  Lepra). — 
Iiepro,s>'  of  the  larynx  is  ne\cr  primary,  but  is  one  of  the 
nttondiuit  phenomcnii  of  general  leprosy. 

It  is  characterized  by  hard  nodular  infiltration,  ulcers,  and 
cicatricial  contraction  which  is  apt  to  proilut'c  stenosis.  The 
stenosis  is,  however,  in  part  due  to  tlw  infiltration,  which, 
when  excessive,  involves  the  lumen  of  the  larynx.    Kxtensive 
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destruction  of  tissue  often  occurs,  in  which  the  epiglottis  is 
most  apt  to  l>e  involved. 

Gouty  Inflammation  of  the  tiarynx, — This  is  a  rare  condi- 
tion, and  is  characterized  l>y  gouty  dep*jsits  upon  the  epi- 
glottis and  laryngeal  cartilages.  These  offer  a  hard  and  gritty 
sensation  to  the  sense  of  touch  when  probed.  The  mem- 
brane is  swollen  and  yellowish  red  in  circumscribetl  areas. 
These  symptoms,  when  taken  with  the  general  history  of 
gout,  render  the  dl/igvosh  comparatively  eas\'.  The  Ireat- 
meiil  should  be  a<!dressed  to  the  relief  of  the  gouty  diathesis. 

Arthritis  Deformans  of  the  Larynx.— Here,  as  elsewhere, 
the  articular  surface,'!  are  the  seat  of  inflammatory  deformity. 
Motion  of  the  vocal  apparatus  is  interfered  with,  or  the 
ankylosis  may  be  complete. 


FOREIGN  BODIES  IN  THE  LARYNX.  TRACHEA,  AND 
BRONCHI. 

Occuirence, — Any  solid,  fluid,  animate  or  inanimate 
object  may  gain  entrance  into  the  lower  air  tract  from 
without  by  way  of  the  mouth  or  nose;  or  from  within  by  the 
rupture  of  an  abscess  of  the  pharynx,  larynx,  or  other 
adjacent  tissue;  and  from  exfoliation  of  the  laryngeal 
cartilages. 

Symptoms. — The  symptoms  vary  somewhat  with  the  size, 
location,  and  physical  character  of  the  object. 

The  entrance  of  the  foreign  body  into  the  air  tract  is  signal- 
ized by  a  sudden  choking,  gasping  inspiration,  and  frequently 
marked  dyspnea.  There  is  an  anxious  expression  of  the 
countenance.  Suffocation  may  take  place  and  necessitate 
an  immediate  tracheotomy  to  prevent  a  fatal  termination. 

If  the  foreign  body  passes  inUi  the  lower  trart,  the  djspneic 
sjTnptoms  subside  or  entirely  disappear,  only  to  recur  at 
varying  intervals.  The  foreign  bodj'  may  be  tolerated  for  an 
indefinite  length  of  time,  cases  being  reported  in  which  the 
foreign  body  is  expelled  after  having  been  in  the  trachea 
for  a  lifetime. 

After  a  time  inflammatory  and  ulcerative  processes  may 
develop  in  the  parts  holding  the  foreign  bod>.     Hoarseness 
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and  aphonia,  and  recurrent  attacks  of  d,V8pnea  mark  the 
later  history  of  many  cases  of  retained  foreign  Ixxlips.  The 
expectoration  may  be  streaked  with  blood.  A  slight  febrile 
movement,  closely  simulating  pulmonary  phthibis,  may  occur 
in  the  progress  of  the  reaction  inflammation.  The  foreign 
body  is  most  apt  to  enter  the  right  bronchus,  as  it  is  rn  a  more 
direct  line  with  the  trachea. 

Treatment. — If  sufTocative  symptom.s  persist,  tracheotomy 
or  laryngotomy  should  be  performed.  They  usually  subside, 
however,  before  such  extreme  measures  become  necessary. 
The  removal  of  foreign  objects  from  the  lower  air  tract 
and  the  esophagus  by  means  of  the  bronchoscope  and 
esophagoHcojK?  has  progressed  to  such  a  degree  at  the  present 
time  that  every  suspected  case  should  be  gi\'en  the  benefit 
of  the  procedure. 

Indications  fur  Hemuml. — Jackson  gives  the  following  indi- 
cations for  bronchoscopy. 

1.  The  appearance  in  the  radiograph  of  a  foreign  body  or 
of  any  suspicious  sliadow, 

2.  In  any  case  in  which  there  is  a  clear  history  of  the 
patient  having  choked  on  a  foreign  btxly,  and  in  which  the 
foreign  body  has  not  been  found  afterward. 

3.  In  any  case  in  which  there  are  signs  of  stenosis  of  the 
trachea  or  of  a  bronchus. 

4.  la  the  absence  of  the  history  of  any  foreign  l>ody,  the 
patient  showing  symptoms  of  pulmonary  tuberculosis  in 
which  the  bacilli  cannot  be  found  in  the  sputum,  and  especi- 
ally if  the  physical  signs  are  at  the  base  (particularly  the 
right  base) ,  and  alK»ve  all,  if  there  are  ph\-sical  signs  of  pleural 
effusion. 

5.  All  cases  of  bronchiectasis  should  l>e  bronchoscoped  for 
foreign  bodies  and  also  for  local  treatment. 

6.  Every  ca.se  of  dyspnea,  except,  of  course,  pneumonia 
and  similar  well-understood  conditions,  calls  for  brondioscopy. 

7.  Every  case  in  which  tracheotomy  does  not  relieve,  the 
dyspnea  should  be  bronchoscoped  to  determine  why  the 
tracheal  cannula  does  not  give  relief, 

8.  All  cases  of  hemoptysis,  which  are  not  definitely  proven 
to  be  tuberculous,  should  be  bronchoscoped  for  diagiio^ 
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and  in  case  of  severe  bleeding  endoscopic  packing,  as  advised 
by  Killian.  should  be  tried. 


Fig.  173.— Bruening's  elec  tnwoope 
l.ir  illuniiiiitUnii  the  InryDgoal.  brooGhial. 
Slid  esuphuitmil  tubes. 


Fio,  174. — Eitlenaion  lube 
UiT  bronchiosoopic  and 
e^phasuMupic  wurk. 
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9.  Everj-  case  of  paralysis  of  the  recurrent  ner\-e,  the  rause 
of  which  is  not  positively  kno«-n, 

10.  Any  case  of  thoracic  disease  in  which  any  element  of 
doubt  exists,  valuable  information  may  be  gained  by  bron- 
choscopy. • 

11.  In  case  of  doubt,  perform  a  bronchoscopy. 

Water  himger  is  the  most  serious  contra-indication  to 
esophagoscopy. 

Anestheik. — In  children  under  six  years  of  age  Jackson 
recommends  that  no  anesthetic  should  be  used  for  direct 
laryngoscopy,  peroral  bronchoscopy,  or  esophagoscopy, 
except  that  general  anesthesia  may  he  advisable  in  case 
of  very  sharp  foreign  bcxlies  as  safet\'  pins  or  fish  hooks 
threatening  i>erforation  from  coughing  or  from  vomiting. 

Jackson  also  states  that  in  adults  no  anesthesia  is  necessary 
for  esojibagoscopy  for  diagnosis  or  for  foreign  bodies,  save  in 
case  of  very  large  and  sharp  f<ireign  bodies,  to  relax  the 
esophageal  and  accessor^'  musculatures,  thereby  lessening 
the  liability-  to  l<H'al  trauma  from  the  extraction  of  very 
large  foreign  ImmIics  that  are  sharp  or  n)ugh. 

Vm  bronchoscopy  for  diagnosis,  anesthesia  of  the  larynx 
including  the  epiglottis  is  rteeded. 


NEUROSES  OF  THE  LARTNX. 

Sensory  Neuroses. — Anesthesia. — .Anesthesia  of  the  larynx 
may  include  insensibility  to  hucli,  kent.  and  cuhi,  either 
sciMiratcly  or  together.  It  may  be  unilateral  or  bilateral,  and 
above  or  below  the  glottis,  according  to  the  seat  and  nature 
of  the  le-sion  causing  it. 

Efii'lugi/. —  It  may  be  due  to  hysteria,  or  to  a  neuritis 
fniliiwing  diphtheriii,  syphilis,  or  meningitis;  or  to  pres,sure  on 
the  trunk  of  the  recurrent  laryngeal.  It  is  present  in  general 
paralysis  of  the  insane,  in  tumors  at  the  base  of  the  brain,  and 
in  tlic  early  .stages  of  tabes  <lorsalis,  or  other  diseases  alTecting 
the  medulla. 

Trfatiiinil. — If  the  anesthesia  is  peripheral  in  origin,  the 
faradic  or  conibine<l  fanidic  and  galvanic  curreiits  should  be 
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applied  locally  by  means  of  suitable  electrodes,  the  indifferent 
electrode  being  placed  on  some  remote  part  of  the  bodj. 
Strychnine  is  a  valuable  adjunct  to  the  electrical  treatment. 
Iron,  phosphorus,  and  arsenic  are  indicated  in  neurasthenics. 
If  due  to  tumors  or  other  organic  diseases  of  the  brain,  local 
treatment  is  useless. 

Hyperesthesia. — Hyperesthesia  is  a  common  symptom  of 
acute  simple  inflammations  of  the  larynx,  tubercular  laryn- 
gitis, and  sometimes  of  chronic  laryngitis. 

It  is  present  in  neurasthenia,  anemia,  prolonged  gastritis 
and  in  chronic  alcoholism.  There  may  be  transitory  hyper- 
esthesia of  the  larynx  during  teething,  menstruation,  and 
pregnancy.  It  niny  be  the  first  sign  of  phthisis,  hence  often 
furnishes  a  valuable  aid  in  the  early  diagnosis  of  this 
important  disease. 

Increased  reflex  irritability  is  the  chief  symptom  of  laryn- 
geal hyperesthesia.  The  iirognoiiis  depends  on  the  cause 
underlying  it.  If  it  is  neurasthenia,  disordered  menstruation, 
or  pregnancy,  it  is  favorable;  if  due  to  tuberculosis,  it  is 
unfavorable. 

The  treatment  should  be  addressed  to  the  cause,  rather  than 
to  the  hypersensitiveness  itself. 

Paresthesia. — This  is  a  perverted  sensation  in  the  larynx, 
the  patient  complaining  of  a  tickling  or  prickling  in  the  throat, 
or  of  the  presence  of  a  foreign  body.  As  suggested  by  the 
title,  the  condition  is  not  a  real  one,  but  a  per\erted  sensation 
neurosis.  These  sensations  are  to  be  accounted  for  by  ob- 
structed venous  circulation  and  h,\Twrtrophy  or  other  diseased 
states  of  the  lingual  and  faucial  tonsils.  In  other  ca-ses  they 
are  due  to  slight  tissue  changes,  as  in  incipient  tuberculosis. 

Neuralgia.- — The  usual  signs  of  neuralgia  are  present,  as 
pain  and  tender  spots,  the  pain  being  either  constant  or 
paroxysmal.  It  may  be  spontaneous  or  caused  by  attempted 
phonation.  as  in  hysterical  individuals.  Phosphorus,  arsenic, 
quiiiiiH'.  iron,  and  strychnine  should  be  administerefl  inter- 
nally, and  the  galviinic  current  applied  hwnlly.  The  [wsitive 
electroile  of  the  batlerj-  should  be  applied  through  the  mouth 
to  the  lar,\nigeal  mucosa,  while  the  negative  pole  should  be 
placed  on  some  remote  part  of  the  body.    Should  the  poles 
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of  the  batterj-  be  reversed  in  their  applitration,  the  pain  will 
be  increased  rather  than  decreased.  The  dose  of  the  current 
should  be  limited  to  about  5  ma.,  as  more  than  this  is  apt 
to  excite  inflammatory  reaction,  or  produce  actual  destruc- 
tion of  tissue  by  K-lcotrolysis. 

Hyperkinetic  Neuroses  (S[xi!fm(xlir  Neuroses  of  the  Larynx). 
—Tilt'  sDHsnis  nijtv  be  cithtT  tunic  y»-  rioiiir. 


Tonic  Spasms  of  the  Laryngeal  Muscles. — Their  origin  may 
be  (a)  ceiitrul;  {!>)  from  Irrilut'nju  of  the  trunk  of  the  recurrent 
laryngeal;  and  (r)  from  reftex  irritation. 

Tonic  Spamns  of  Central  Origin.— in  tabes  dorsalis,  spasm 
of  the  adductors  of  the  larynx  occurs.  Clinical  picture: 
Sudden  dyspnea  with  loud  inspirations,  the  cords  remaining 
in  adduction  for  some  time.  It  also  occurs  in  tetanus,  tetany, 
and  hydrophobia. 

Tank  Spasjn  from.  Irritation  to  the  Trunk  of  the  Recurrent 
Laryngeal. — When  the  injury  is  transient  and  slight,  there 
will  be  a  laryngeal  spasm  which  is  a  forerunner  of  paralysis. 
Aneurism  of  the  arch  of  the  aorta,  cancer  of  the  esophagus, 
pleuritic  a<lhesion  of  the  right  apex  of  the  lung,  and  tumors 
of  the  mediastinal  glands  may  cause  the  irritation.  Slight 
lesion  may  also  occur  in  tabes. 

Tonic  Sjiaains  from  Reflex  Irriiatiim. — These  may  occur 
from  irritation  to  the  larj'nx,  fauces,  and  neighboring  parts. 
In  highly  sensitive  children,  irritation  hi  a  remote  part  of  the 
body  may  cause  adduction  spasms.  The  latter  condition 
has  been  described  as /arj/fiffo«/j(Mmw»(H/nn(((m,  and  is  usually 
due  to  intestinal  irritation,  tapeworms,  a  tight  prepuce, 
constipation,  or  adenoids. 

Clonic  Spasms  of  the  Laryngeal  Muscles. — These  are  always 
of  central  origin. 

They  consist  of  rhythmical  inward  movements  of  the  cords. 
The  condition  may  last  but  a  few  moments,  or  may  persist  for 
many  months.  The  pillars  of  the  fauces  are  also  often  affected 
in  a  like  manner. 

The  tonic  and  eltmir  spasms  may  be  present  in  the  same 
case,  especiall\'  in  the  depressors  of  the  epiglottis.  The 
diseases  most  often  canning  clonic  spasm  of  the  lar.vnx  are 
syphilis,  meningitis,  and  intracranial  tumors. 
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Treatment  of  LarTngeal  Spasms. — 0/  Central  Origin. — It 
should  be  "ymptiimntir,  as  the  diseases  causing  it  are  usually 
incurable.  I'rolimgeil  Umic  spasms  of  the  addut-tops.  result- 
ing in  marked  dyspnea,  should  l>e  relieved  by  tracheotomy. 
Morphine  injections  will  reduce  excessive  axcitability. 

Of  Reflex  Spasms.— These  are  usually  seen  in  children,  and 
should  be  arrested,  as  more  or  less  danger  attends  them.  The 
child  should  be  placed  in  a  warm  bath  and  the  posterior  part 
of  the  chest  douched  with  cold  water.  The  intestinal  tract, 
portal  circulation,  and  genitalia  should  receive  careful  atten- 
tion and,  if  necessary,  appropriate  treatment. 

Of  Spasms  from  Irritation  of  the  Renirrrnt. — Little  can  be 
done  for  spasms  from  irritation  of  the  recurrent  laryngeal 
nerve,  as  it  is  usually  due  to  intrathoracic  pressure  from  some 
grave  tnmor  or  other  morbid  condition. 

Laryngeal  Vertigo  ( Laryngeal  Apoplexy;  Laryngeal  Synrope: 
and  Cotiijitrtr  dliittic  Spairni  in  Adult). — It  is  characterized 
by  transient  irritation  in  the  throat,  followed  by  a  fit  of 
coughing,  dimness  of  vision,  dizziness  and  unconsciousness, 
the  patient  falling  to  the  floor. 

Symptoms. — The  face  is  flushed.  There  may  be  epilepti- 
form convulsions,  which,  after  a  little  while,  are  followed  by 
a  return  of  consciousness,  .\fter  such  an  attack  all  signs  of 
the  condition  disappear.  The  seizure  is  clinically  much  like 
apoplexy  with  laryngeal  aura  and  laryngeal  spasm,  which  is 
continued  long  enough  to  produce  unconsciousness.  Such 
spasms  are  liable  to  occur  in  neurasthenics  and  in  tabes. 
Other  .signs  and  suggestive  family  history  which  characterize 
epilepsy,  tabes,  and  neurasthenia  should  be  sought  for  before 
pronouncing  the  case  one  of  laryngeal  vertigo. 

Treatment. — The  treatment  should  be  addressed  to  the 
correction  of  alimentary  and  portal  disorders;  and  to  the 
excretory  organs  of  the  body.  Tonics,  arsenic,  and  jihos- 
phorus  are  sometimes  of  \-alue  in  preventing  a  return  of  the 
laryngeal  disorder. 

Hervous  Cough.^ — Definiliim. — This  is  a  spasmodic,  croupy, 
or  e\'en  musical,  laryngeal  cough,  for  which  no  physical 
cause  can  be  assigned. 
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Sym'pioms. — Persons  thus  affected  are  neuropaths,  present- 
ing other  stigmata  of  neurosis.  The  cough  is  usually  per- 
sistent during  tlie  dav-time,  being  increased  upon  excitement, 
and  subsiding  during  sleep.  Upon  awakening  in  the  morning 
it  returns  with  renewer]  vigor. 

Treatment. — Ten-grain  doses  of  the  bromid  of  potassium 
or  sodium  should  be  given  internally  three  times  a  day. 
The  iaryiLx  shouhl  be  sprayed  with  aromatic  oil.'s-  solutions 
of  menthol  and  eucalyptol.  Sjstemic  tonics,  laxatives,  out- 
door exercise,  together  with  occupancy  of  a  room  with 
abundant  exposure  to  sunlight  and  fresh  air  should  be  made 
a  part  of  the  daily  rfegime. 

Mogiphonia.— This  is  characterized  by  difficulty  in  main- 
taining the  tension  of  the  vocal  cords  while  singing  or  during 
forced,  accentuated  speaking.  In  ordinary  conversation  no 
difficulty  is  experienced. 

Rest,  massage,  friction,  and  regulation  of  alimentary  and 
portal  disturbances  alTord  the  best  means  of  treatment. 

Chorea  of  the  Larynx  {Laryngeal.  Nystagmusj.—Thia  con- 
dition is  quite  like  chorea  in  other  parts  of  the  body,  and  ia 
characterized  b\-  frequent  recurrences  of  a  sharp,  dry,  noisy 
cough  resembling  a  bark  or  \elp  of  a  dog.  Here,  as  in  chorea 
of  the  arms  and  face,  the  disease  is  usually  manifested  in 
females  about  the  age  of  puberty. 

Sy^mpiome. — The  yelp  or  bark  consists  of  a  sudden  expira- 
tory effort,  or  of  a  series  of  similar  noises  gradually  diminish- 
ing in  intensity.  Choreic  movements  are  usually,  though 
they  may  not  be,  present  in  other  parts  of  the  body.  The 
voice  is  unaffected,  but  may  betray  a  slight  jerkiness  in 
articulation. 

Treatment. — The  patient  should  be  treated  as  for  general 
chorea,  with  the  addition  of  sedative  inhalations  of  a  hot 
vapor  of  the  compound  tincture  of  benzoin ;  or  nt  the  vapor 
from  a  hot  infusion  of  hops  or  hyoscyamus.  Bromids  and 
arsenic  should  be  administered  internally,  the  bowels  and 
]>ortaI  cinulation  regulated,  and  the  activity  of  the  skin 
established  by  friction  and  cold  douches. 

Hypokenitic  Neuroses  (Laryngeal  Paresis  and  Paralysis). — 
Motor  innermtioii  of  the  laryngeal  muscles  is  by  the  su|)erior 
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and  recurrent  laryngeal  nerves.  The  reciirrenl  is  moat 
frequently  involveil. 

Total  Unilateral  Paralysis  of  the  Recurrent. — The  clinical 
picture  is  as  follows: 

(a)  The  affected  eon!  is  fixed  midway  between  the  respira- 
tory and  phonatory  positions — L  e.,  in  the  cadaveric  position. 
Neither  the  abductors  nor  the  adductors  are  acting.  The 
cord  is  in  a  state  of  passive  equilibration. 

(/*)  The  free  edpe  f)f  the  affected  con]  is  more  concave  than 
normal. 

(c)  The  ar.rtenoid  cartilage  ,on  the  affected  side  is  rotated 
somewhat  inward,  thus  allowing  the  vocal  process  to  project 
into  the  chink  of  the  glottis,  and  a)nvert  the  concave  edge 
of  the  cord  into  two  concave  segments. 

{d)  The  arjlenoid  cartilage  on  the  unaffected  side  moves 
forward  during  phonation  somewhat  in  advance  of  the  one 
on  the  affected  side. 

(e)  During  phonation  the  paralyzed  cord  aud  the  arytenoid 
cartilage  remain  fixed;  while  those  upon  the  unaffected  side 
move  inward  somewhat  beyond  the  median  line.  The  exag- 
gerated inward  movement  is  a  compensatory  effort  at 
vocalization. 

if)  The  glottic  opening  is  oblique  from  before  backward 
,  toward  the  affected  side. 

ig)  The  arytenoid  muscle  on  the  affected  side  sometimes 
twitches,  as  it  is  occasionally  suppHed  by  the  superior  laryn- 
geal, which  is  not  usually  involved.  This  sign  should  enable 
the  observer  to  exclude  ankylosis  and  prove  the  nervous 
origin  of  the  impairment. 

(A)  The  epiglottis  is  usually  innervated  by  the  superior 
laryngeal,  but  is  occasionally  supplied  by  the  recurrent. 
When  by  the  latter,  the  epiglottis  may  be  seen  to  twitch 
upon  the  sound  side. 

(i)  The  voice  is  at  first  feeble,  slightly  roughened,  but  not 
hoarse.  Later  on  these  conditions  disappear  and  the  voice 
becomes  nearly  natural.  This  is  due  to  compensatory  func- 
tion on  the  unaffected  side. 

(j)  There  is  excessive  waste  of  air  during  phonation,  and 
the  respiratory  act  is  necessary  after  speaking  a  few  words. 
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Total  Bilateral  Paralysis  of  the  Recurrenl.  —  The  clinioal 
picture  is  as  folkuvs: 

(*t)  There  is  complete  aphonia,  as  hoth  cords  are  in  the 
cadaveric  position. 

[h)  There  is  great  waste  of  air  upon  attempted  phonation. 

(r)  There  is  no  motion  of  the  cords,  as  both  the  adductors 
and  alKiurt<irs  arc  paralyzed. 

Paralysis  of  the  Abductors. — In  this  condition  a  portion  of 
the  fibers  of  the  recurrent  pharyngeal  are  involved,  and  the 
following  clinirul  jjirtvre  is  presented: 

(a)  There  is  almost  complete  closure  of  the  glottis,  giving 
rise  to 

(b)  D.vspnea;  and 

(c)  Stridor.  Both  are  increased  during  sleep  or  upon  slight 
irritation  of  the  larynx. 

(d)  The  dyspnea  and  stridor  are  greater  during  inspiration. 
(c)  The  voice  is  usually  unaffected  in  ordinary  conversation. 
(/)  The  cords  remain  almost  parallel,  being  more  nearly 

approximated  during  inspiration.    This  aiimetimes  results  in 
profound  dyspnea. 


Prognosis  of  Recurrent  Laryngeal  Paralysis. — In  paralysis 
either  of  the  nmsclcs  iif  abiiiii-tion,  iidductiim,  or  both  com- 
bined, the  prognosis  is  usually  serious,  as  the  conditions 
causing  it  are  incurable  or  very  grave.  The  dyspnea  may 
be  so  marked  as  to  call  for  tracheotomy. 

Laryngeal  Paralysis  from  Various  C«iiae8.~~lt  may  result 
from  injury  to  the  pneumogastrie  by  fra<'ture  at  the  base  of 
the  skull:  or  to  the  spinal  ac('e3.wry;  or  from  bulbar  disease. 

Postdiphtheritic  bulbar  degeneration  sometimes  suddenly 
ilevelops  and  causes  laryngeal  paralysis.    When  disseminated 
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sclerosis  invades  the  medulla  iiiid  involves  the  laryngeal 
centres,  the  sjinptoms  are  bilateral.  Tabes  is  the  type  of 
<legeneration  which  most  often  impairs  the  lar,\ngeal  centres. 
Ill  this  disciis)'  the  paralysis  may  be  bilateral  or  nnilateral, 
complete  or  iiicnm]>lctc. 

Atrophy  of  the  Vocal  Cords. ^Atn>phy  may  arise  from  any 
ciinditLoii  whicji  ]>rfvents  the  use  of  the  vocal  organs,  as 
paralysis  of  centra!  or  peripheral  origin:  and  from  inflam- 
matory infiltration  and  degeneration  of  the  muscular  fibers 
themselves.  It  may  also  follow  ankylosis  of  the  arytenoid 
cartilages,  or  prolonged  fixation  of  the  cartilages  from 
rheumatic  laryngitis,  Faradism  may  be  applied  locally  in 
those  eases  which  have  a  prospect  of  ultimate  recovery. 

Hysterical  Paralysis  {FiinrHonal  Ajikfmia).—  EiiiiU)gy. — 
Great  mental  or  physical  exhaustion  resulting  from  sickness, 
prolonged  anxiety,  or  physical  exertion  is  sometimes  attended 
by  complete  loss  of  the  voice.  It  may  be  due  to  the  inhibi- 
tion of  the  will  centres  brought  about  bj-  fright  or  powerful 
suggestion.  Occasionally  chronic  laryngitis  seems  to  be  the 
cause. 


Fio.  176. — PtiislyBU  of  the  arytenoideua.     (Coaktey.) 

SympUms. — The  voice  (voluntary  muscular  action)  is 
lost,  while  coughing  and  laughing  are  phonetic,  as  they  are 
involuntary  acts.  Speech,  being  voluntary,  is  inhibited. 
Inspectiov  shows  the  cords  separated,  moving  slightly  inward 
upon  attempted  phonation,  and  slightly  outward  upon 
deep  inspiration  (Fig.  170).  The  arytenoideus  muscle  may 
alone  be  affected  and  cause  hoarseness  and  fatigue  upon 
phonation. 

Trealnieni. — Tonics,  nutritious  food,  plenty  of  exercise 
in  the  open  air,  sunshine,  freedom  from  mental  anxiety, 
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excessive  physical  exercise  will  do  much  toward  effecting  a 
cure.  Sugftestive  therapeutics  will  aid  greatly  in  overcoming 
the  inhibition  of  the  will,  one  of  the  most  important  etiologic 
factors  of  the  condition. 

Asthma. —Nasal  Disease  as  an  EtioloKic  Factor.  —  One 
of  the  common  sources  of  reflex  irritation  in  the  production 
of  asthma  is  the  nose  and  throat.  Probably  the  most  impoi^ 
tant  reflex  is  from  the  nasal  mucous  membrane.  Such  con- 
ditions as  polypoid  or  suppurative  ethmoiditis,  hypertrophic 
turbinate,  deviated  septum  in  contact  with  a  portion  of  the 
outer  nasal  wall,  diseased  tonsils,  etc.,  may  cause  asthma  by 
reflex  irritation  of  the  vagus. 

Treatment. — The  treatment  of  asthma  of  nasal  origin 
consists  in  the  correction  of  the  nasal  lesion. 

TUMORS  OF  THE  LARYNX. 

Benigu  Tumors.— Classification.— Papillomata,  flbromata, 
cystomata,  myxomata,  adenomata,  lipomata,  angiomata,  and 
enchondromata. 

Etiolofj. — Hyperemia  is  regarded  by  some  as  a  cause, 
while  other  ol^rvers  of  equal  repute  do  not  so  regard  it. 
The  same  is  true  of  catarrhal  inflammations. 

Benign  tumors  are  most  common  in  middle  life,  but  are 
occasionally  found  in  the  very  young  as  well  as  in  the  old. 
They  are  most  common  in  males,  probably  on  account  of  a 
more  exposed  life  and  pernicious  habits.  Overtaxing  the 
voice,  as  in  violent  singing,  street  crying,  auctioneering,  and 
public  speaking,  seems  to  be  a  prominent  cause.  The  in- 
halation of  irritating  vapors,  has  more  or  less  influence  in 
their  causation.  Xasal  obstruction  probably  exerts  some 
influence. 

Symptoms. — The  voice  is  impaired  in  about  nine-tenths 
of  the  cases,  the  impairment  usuall,<>'  being  in  the  form  of 
hoarseness  or  aphonia.  Occasionally,  however,  it  may  be 
double — )'.  c,  gives  off  two  tones  at  once.  This  is  caused  by 
small  growths  which  divi<le  the  conis  into  two  segments, 
each  segment  giving  forth  a  different  tone.  If  there  is  no 
hoarseness  or  other  impairment  of  the  voice,  its  volume  and 
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strength  are  diminished.  In  about  lo  per  cent,  of  the  cases 
there  ia  marked  dyspnea.  Cough  may  or  may  not  he  present. 
The  expectoration  ia  scanty  ant!  sometimes  streaked  with 
blood.  Deglutition  is  interfered  with  when  the  growth  is 
upon  the  epiglottis,  in  the  hyoid  fu.ssa,  or  upon  the  wall  of 
the  pharynx.  There  may  be  some  discomfort,  but  no  pain. 
In  adults  the  mucosa  is  not  usually  inflamed.  In  children, 
however,  the  growths  are  usually-  attended  by  laryngitis, 
which  gives  rise  to  nocturnal  dyspnea. 

The  larynguumpir  image  varies  with  the  location  and 
character  of  the  gninth. 

The  Cough-spots  of  Stoerck. — The  sensitive  area.-*  known. as 
"the  cough-spots  of  Stnert-k"  are  locate<!  on  the  {a)  posterior 
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all  papilloma  sprinB'ng  fmtn  iho  iinloriiir  (Kiniiiiissi 
e  right  voral  cord.  A  papillomn  is  ahowo  iiriainK  in 
if  the  larynx  beneath  Ihp  right  vocai  cord.      (Cohen.) 


Fio.   177.  -„  „.,,..,  ^u 
and  mting  on  the  right 

commissure  between  the  arytenoid  cartilages;  upon  the  (h) 
posterior  wall  of  the  lar,\^lx  and  ('")  trachea ;  and  upon  the  (</) 
bifurcation  of  the  trachea. 

DiftgnosiB. — Papill'imata. — They  are  soft,  pinkish-gray  or 
whitish-gray,  wart-like  growths  (Fig.  177).  They  are  usually 
movable,  and  grow  from  the  anterior  angle  of  the  cords.  The 
author  observed  a  case  in  which  they  grew  from  the  whole 
length  of  the  cords  and  from  the  under  surface  of  the 
epiglottis. 

Fibromata. — They  are  firm  to  the  touch,  ha^■e  a  rounded 
nodular  contour  (Fig.  1 7N),  and  the  mucous  membrane  cover- 
ing them  is  somewhat  injected.  They  are  either  sessile  or 
imbedded  in  the  surrounding  tissues.    They  most  often  grow 


<  .vGooglc  i 


492 


THE  LAHYNX 


from  the  anterior  portion  of  the  cords.  In  general  ap])earance 
they  somewhat  resemble  cystomatn  and  chondromata. 
Chondromata  never  grow  from  the  cords,  and  are  much  firraer 
to  the  touch;  while  cystomata  are  soft,  movable,  and  semi- 
translucent. 

Cystovtaia. — ^They  pit  upon  probe-pressure  and  regain  their 
rotundity  at  once.  They  are  tumall,  roundish,  pinkish-gray, 
seraitranslueent  tumors.  When  lying  across  the  chink  of  the 
glottis,  they  appear  almost  trinisparcnt. 


Cktmdrnmala. — As  chondromata  grow  from  the  cartilagin- 
ous box,  they  are  covered  with  healthy  mucous  membrane. 
They  develop  very  slowly,  the  cricoid  cartilage  lieiiig  most 
often  affected.  In  this  location  they  may  resemble  peri- 
chondritis or  carcinoma.  In  perichnmlrith  there  is  a  history 
of  sudden  onset,  followed  by  marked  dyspnea,  which  renders 
the  differentiation  clear.  Cardnima  of  the  larynx  rarely 
grows  below  the  glottis,  hence  need  not  be  confounded  with 
chondroma  of  the  cricoid. 

Laryngeal  Po/ypw^.— This  is  a  rounded  semi  translucent 
tumor  usually  attached  to  the  vocal  cor<ls,  as  shown  in  Fig. 
179.  They  arc  slightly  pedunculated  and  more  dense  than 
polypi  of  the  nasal  mucous  membrane. 

Treatment. — This  is  chiefij'  aurgkal.  The  direct  or  indirect 
methoti  of  operating  may  be  used. 

Direii  J/c(/(«/.— ^This  is  done  by  means  of  the  Killian 
suspension  instnunent.  This  method  is  probably  the  most 
accurate  inasmuch  as  the  operator  has  both  hands  free  and 
a  view  of  the  larynx  is  continually  present,    Lynch  has  de- 
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vised  a  number  of  straight. slender  instruments  which  greatly 
facilitate  the  direct  method  of  operating. 

Indirect  Method. — Nearly-  all  benign  tumors  may  be 
removed  through  the  mouth  with  a  snare,  cautery,  or  one  of 
the  curved  curettes.  If  the  growth  is  i»edunculated,  the  snare 
loop  may  be  insinuated  arouud  it;  and  if  it  is  sessile,  one  of 
the  laryngeal  biting  or  cutting  curettes  should  be  used. 
^;mall  growths  upon  the  edge  of  the  cords  are  best  removed 
with  the  serrated  laryngeal  forceps.  Care  should  be  exercised 
to  avoid  injury  to  the  cords,  as  permanent  impairment  of  the 
voiee  might  follow. 

Local  anesthesia  should  be  produced  by  the  applif^ntion  of 
a  20  per  cent,  solution  of  oocaiii  to  the  laryngeal  mucous 
membrane,    otherwise   the    spasmodic    movements   of   the 


pharynx  and  larynx  will  interfere  with  the  performance  of 
this  operation.  Great  dexterity  from  large  experience  is 
required  for  these  operations.  The  operator  does  not  see  the 
growth,  but  an  inverted  image  of  it.  The  same  Is  true  of 
the  cutting  end  of  the  lar>Tigeal  Instrument.  He  is  guided  by 
the  reverse  movements  observe<l  in  the  laryngeal  mirror. 
This  makes  tht-  o|jeratlon  a  very  difficult  one.  The  beginner 
should  practise  laryngoscopic  examination  and  Instrumenta- 
tion upon  a  large  Tiiiniber  of  persons  before  attempting  to 
renii>ve  iiinrliii!  li^Mic  from  the  larynx. 

Malignant  Tumors.  -Sarcoma.— yffi«!(t(m. — Sarcoma  of 
the  laryii\  is  an  nnbryonic  coimective-tissue  growth  usually 
occurring  between  the  twentieth  and  fortieth  years.  The 
larger  celled  tumors  grow  slowly,  while  the  smaller  celled 
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ones  rfevelop  rapidly.  The  tumor  is  rarely  found  in  the 
larynx,  being  in  the  proportion  of  one  to  sixty-two  of 
carcinoma. 

Symptmiis.—Yotjalhation  and  respiration  are  impaired 
early.  There  is  a  spasmodic,  hacking  cough,  due  to  the 
presence  of  secretion.  Cough  is  a  distressing  sjTnptom  when 
the  grottlh  is  infraglottic.  Dysphagia  is  present  when  it 
extends  upward,  involving  the  epiglottis  and  contiguous 
tissues.  Erosion  and  ulceration  appear  early,  hut  pain  is 
rarely  present.  The  sputum  is  tinged  with  blood,  although 
hemorrhage  is  not  so  common  as  in  sarcoma  of  the  nose. 
The  tumors  are  usually  small  in  size  when  recognized,  as 
they  interfere  with  respiration  before  becoming  large.  The 
growth  does  not  extend  to  the  adjacent  tissues,  hut  if  it 
begins  in  them  It  often  extends  into  the  larynx.  The  author 
recently  saw  a  case  in  which  the  posterior  wall  of  the  pharynx 
and  larjnx  were  involved,  the  growth  being  about  the  size 
of  a  large  filbert.  A  cachexia  sometimes  develops,  and  is  due 
to  obstructed  respiration  and  deglutition. 

Diagnosis. — The  tumor  is  soft  and  grumous,  with  an 
irregularly  rounded  outline,  and  is  of  a  pinkish-gray  or  pur- 
plish-gray color.  A  portion  should  be  remo\'ed  and  submitted 
to  microscopic  examination. 

ProffnosU. — The  prognosis  is  much  more  gra\'e  than  that  of 
sarcoma  of  the  nose.  It  is  almost  as  fatal  as  carcinoma  of  the 
larynx.    The  average  length  of  life  is  less  than  two  years. 

Trrnlmitit. — Kxtirpatlon  is  sometimes  followed  by  a  cure. 
l^ryn go-fissure  or  a  complete  resection  or  extirpation  of  the 
larynx  is  usually  indicated,  as  a  less  extensive  operation  will 
be  of  but  temporary  value.  A  preliminary  tracheotomy  should 
be  performed  before  removing  the  larynx,  as  the  anesthetic 
must  be  administered  through  the  artificial  opening. 

If  I  a  ryn  go-fissure  is  done,  it  is  the  author's  custom  to  use 
a  local  anesthetic.  The  proce<hire  is  not  an  uncomfortable 
one,  and  the  dangers  attending  the  operation  are  greatly 
lessencil. 

Caxeinom^.— Etlcihgy. — Heredity  exerts  an  important  in- 
fluence in  H  small  percentage  of  the  cases.  It  is  more  frequent 
in  males,  and  occurs  late  in  life. 
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Sympfomn.— These  will  rlepend  upon  the  location,  size,          fl 
and  stage  of  development  of  the  cancer.    If  it  Is  locateti  upon         ^H 
the  cords  or  ventricular  bands,  the  voice  will  be  affected.    If         H 
the  posterior  commissure  is  affected,  tliere  will  be  cough;         ^H 
while  if  located  on  the  anterior  wall,  the  function  of  the         ^M 
epiRlfittis  will  be  impaired,  thus  giving  rise  to  dysphagia.         ^M 
If  it  is  in  the  ulcerative  stage,  there  will  be  a  foul  odor         H 
attended  l>y  inn;;!!,  \\]\'i]v  |>;iiii  will    ho  more    pronriunced.         H 

J 
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after  a  time  it  is  entirely  lost.    Hemorrhage  ma 
le  ulceration  has  formed.    It  is  not  usually  a 
ous  complication.     Theranceniuseachexiamay 
present  in  the  early  and  middle  stages  of  the  dis 
nosU. — This  must  be  based  upon  the  iocatio 
the  character  and  extent  of  the  ulceration,  tl 
pain  after  a  somewhat  delayed  period,  and 

ility  or 
y  occur 
fatal  or 

or  may 
ease. 

of  the 
e  exist- 
upon  a 

Google  ^^ 

THE  LARYNX 


microscopic  examination  of  a  piece  of  the  diseased  tissue. 
This  must  be  removed  from  a  non-ulcerated  portion  of  the 
growth,  as  the  granular  surface  of  the  ulcer  will  not  show 
characterisftic  iiiicard  proliferation  of  the  epitkelivm.  The 
growth  is  nearly  always  supraglottic. 

Progvf>iiis.—\ntTinstc  cancer  of  the  larjTix,  in  the  majority 
of  cases,  begins  as  a  growth  on  one  of  the  vocal  cords,  and  can 
therefore  be  completel\'  remo\'ed  h\  laryngo-fissure.  If  the 
growth  has  extended  to  the  anterior  commissure,  the  prog- 
nosis is  not  so  good,  as  the  growth  is  cut  through  when  the 
thyrotomy  is  done,  and  a  recurrence  frequently  takes  place 
in  the  line  of  incision. 

Treaimerif. — Surgical  treatment  gives  very  good  results. 
esf)ecially  when  compared  with  those  obtained  by  surgical 
treatment  of  cancer  in  other  [larts  of  the  body. 

The  operation  of  choice,  when  the  cancer  is  limited  to  the 
cords,  is  the  I arjn go-fissure.  Schmiegelow  reports  66  cases, 
in  33  of  the  cases  the  primary  seat  of  the  growth  was  in  the 
vocal  cords,  18  cases  had  no  special  localization,  5  were  in 
the  ventricular  band.  4  in  the  arytenoid  region,  2  in  the  sinus 
(Morgagni),  and  one  in  the  epiglottis.  Of  the  3.'i  cases  where 
the  prunary  seat  was  on  the  vocal  cords  and  were  operated  . 
by  thyrotomy,  IS  were  cured  and  15  died  or  relapsed. 

Total  or  hemilaryngectonij"  should  be  resorted  to  when  tlie 
growth  has  invaded  to  any  extent  the  structures  other  than 
the  cord. 

Palliative  reitiediea  should  be  used  locally  to  mitigate  the 
distressing  symptoms.  The  secretion  can  be  removed  by 
gargles  containing  10  per  cent,  of  carbonat  of  sodium. 
Powders  containing  morphine  or  cocain,  or  both  combined, 
afford  relief  to  the  sharp,  lancinating  jiains.  The  fetor  may 
be  removed  or  modified  by  solutions  containing  2  per  cent, 
of  permanganat  of  potassium  or  an  equal  .iniount  of  carbolic 
acid- 


^V                  HAY  FEVER,  OK  MYPERESTHETIC   RHINITIS     -l!t7 

^1                 PRESCRIPTIONS  FOR  EAR,  NOSE,  AND 

THROAT.                  ■ 

^M             The  folidwiiig  presfriptioiis  have  been  selecterl  from  text-          ^M 
^H          books  and  from  those  used  by  the  author.    Some  of  them          ^| 
^P          have  appeared  in  the  text,  but  most  of  them  are  additional          H 
^M          remedies  whieh  have  been  found  to  be  valuable.    They  are           H 

^m          elassified  under  the  diseases  in  which  they  are  most  useful.               ■ 

^H              Simple  Gleaming  SolutionB: 

1 

H                     H— Sod-  bicotb.,                                                                                                         B 
■1                           Sod.  boratiB.  sod.  ehloridi &a    3J— M.                        ■ 

^H             Byrintte  or  atoniiier  lo  cIpiiiiHO  ihe  nine  fruni  thii^k  iuufus  and  cniaU.                         ^H 

H                     It— 3od.  bicarb 

■  <                        Sod.  bibtir 

■  Acid,  raibol 

gr.  IV 

m»iv 

3J-M. 

er  and  use  with 

^K                  Sig.— DobcU's  srilutiou.     Dilute  wilJi  ih|Uh]  pitria  of  ■xa 
^C            tttomiier;  or  snuff  up  Ihe  nose. 

^m                          Giyceriu 

^H                          Aqilie >d 

31ii 

8x— M. 
in  the  nose  and 

B                        H— Ai-idi  i^arbolid 

gr.  XXX 
5i 

SJ 
ttlxx 
Saa-M. 
u  of  the  mucous 

^m                            Olei  lavanduln 

^B                         TiDct,  bcnioiii,  m 

^^M           niombrane  in  aoul«  roryiH  and  hoy  fever. 

^H                      H— Acidi  r^rbolici 

^H                 Sig.— To  be  used  in  the  acute  stage  oF  hay  fover  for  the 
^B             ot  the  rarbolic  anid. 

Si— M.                     ^ 
anesthetic  effect               ^ 
(InRBla.) 

^H                      It— Ziiid  valerianaliH 

Ft.  pU.  J. 
Sin.— Give  oue  or  two  piUa  two  or  three  limes  a  day  to  relieve  the  neuras- 

32 
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I{— Glyccrit.  acid,  carbol 8J 

Quinins  hydrochlor 3i — M. 

Sift. — To  be  dissolved  with  the  aid  of  heat  and  one  two- thousand tfas  part 
of  perchlorid  iif  mercury  added.  To  bo  applied  with  caution  to  the  naaal 
mucouH  menibraae  every  two  or  three  days  for  the  relief  of  the  acute  aymp- 
toma  of  hay  fever.  (Sir  Andrew  Clark.) 

H — Acid,  chromici  cryst rt.  I.  1.  1 

AquBi  dest 8J — M. 

Ft.  [lebulic  and  use  to  check  sneeiing. 

Ctaronic  Rhinitia: 

If — PotoBs.  chlor gr,  i-ii 

Aquffi Si — M. 

Sig. — To  be  used  as  a  spray  in  rhinitis  with  collapse. 

B — Eucalyptol tllxv 

Menthol gr.  iv 

Camphor gr.  Ix 

Ol.  piiki  com|)ili>t]ii> 5bs 

01.  lOsB mij 

Liq.  vaseiin q.  s.  ad  8ii — M. 

Sig. — Use  in  the  nose  with  an  atomiser  in  mild  cases  of  hypertrophic 
rhinitis. 

It — Ichlhyol gr.  ilviij 

Lanolin. 

Vaseiin 14     3iv— M. 

Sig. — Use  on  a  cotton-wound  applicator  to  massage  the  nasal  mucoua 
membrane  in  chronic  forms  of  rhinitis. 

Osena  and  Atrophic  Bhinitis: 

B— Hydrarg.  ammonialj gr.  iv 

Pulv,  sacch.  alb Sss — M. 

Sig. — InsufDato  into  the  nose  to  stimulate  the  mucoua  membrane  id 

R — Hydrarg.  oxidi  rubr.      . gr.  iv 

Pulv.  sacch.  alb 5ss— M. 

Sig. — To  be  blown  into  the  nose  after  clpanaing  in  oiena. 

I( — Iodoform! gr.  v-i 

Menthol gr.  iij-v 

Lanolin Sss 

Liq.  VBsclin Saa — M. 

Fl.ung. 
Sig. — To  lie  applied  to  the  interior  of  the  nose  with  a  brush  in  otena  at 
ulcer  of  the  septum. 

B— Cm.lin mi-iv 

Aqua; 5J^M. 

Sig. — Antiseptic  and  dcodornnl.  to  bo  used  in  atrophic  rhinitis,  syphilitie 
and  other  ulcerations,  and  in  diseases  uf  the  accessory  sinuses. 
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ft— SanRuinariiE  cnoadenB.        .       . 

.    .    .    Tn«-«. 

Ft.  lotio. 
Sig.— To  be  usod   nith   bd   alomiier  or  Bj-ri 

ge  night  and  morning  lor 

Talo 

Sia,— To  be  blown  into  tho  ooae  id  atrophic 

rhimlis  after  cleansing  the 

DDse  from  crusls. 

Diphtheria  and  Pseudodiphtheria: 

B— MpMtlml 

Toluol 

Sol.  of  parchlorid  of  iron  [fort.) 
Alcohol  abaol 

SiB.-To  be  applied  locnUy  in  diphtheria 

.      .      .      .     gr.xlviij 
.     5ii 

,      q.5.  ad     3j'-M. 
or  pseudodiphtheria. 

{Loffiec.} 

Sig.~To  be  lUfed  with  an  Btomiii>r  in  diphthe 
braiious  onudale. 

tia  BB  a  solvent  of  the  mem- 
(L.  Browne.) 

Sig.— To  be  used  oa  a  Kaigle  in   dipblheria 
rnycoHB. 

pBeiidodiphlherja.  and  in 

Empyema  ot  the  Accessory  Siimses: 

R— .4™tol, 
B— Europhen. 
B— NoBopbon. 
H— lodol. 

Big.— To  b«  blown  into  the  nares  in  empye 

ma  of  the  acceasory  sinuses. 

Relaxed  DTola: 

B— Aluminifl, 

AridiUnnid 

U     gr.  1x 

Sic— To  bo  napd  ns  a  Eargle  in  relaiation  of  the  m-utn  and  congestion  of 
the  (auces. 

Hemostatics: 

Sig.— To  be  used  in  the  nose  and  thmnt  n« 

a  hemostatic. 

B— Pulv.  fol.  matiro. 

Pulv.  aroyl.  eisic.   .           .                 . 

.       t&  etmal  parta— M. 
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Adenoida: 

^ — Glycerit,  acid,  tannic! Siij 

Aqute ad    Siij — M. 

Big. — One  toaepoonful  to  a  wineglanful  of  warta  water,  to  he  injected 
down  the  nose  night  and  morning,  aa  a  remedy  for  postnasal  adenoids. 

Diy  Catarrh  of  the  Hose,  Phurnx,  uid  Larynx: 

I) — lodioi gr.  v-ii 

Fotassii  iodidi gr.  x-izi 

01.  gaiijtber.  (ol.  menth.  pip-) TTlv 

Glycerin Sj— M. 

Make  four  solutione.  varying  the  amount  ol  iodin  and  potasmum  iodid 
between  the  limita  given  in  the  preecriptioo. 

Sig. — In  dry  rhinitis,  pharyngitis,  and  laryngitia  begin  with  the  weakest 
aolution  and  gradually  increase  to  the  strongest  to  stimulate  Che  gltuidulsr 
function  ol  the  mucous  membrane. 

Acute  TonsUlitis  and  Phaiyniitis: 
^ — Guaiacol, 

OUve  oil ai    Siv— M. 

8ig. — Apply  to  the  fauces  of  pharynx  in  acute  tonsillitis  and  pharyngitis. 

Q — Argent,  nitrat.. 

Aqute  deat U     3iv — M. 

Sig..— It  may  be  used  iualeiid  of  the  guaiacol  mixture. 
One  or  two  appUcatiooB  of  the  above  mixture  are  often  auEGdent  to  arrest 
acute  inflammations  of  the  throat  and  pharynx  if  applied  in  the  first  stage. 

II — Red  gum  losenges  (Wyeth). 
Sig,— To  be  dissolved  in  the  mouth  at  frequent  intervals  in  mild  attacks 
o/  acute  pharyngitis. 

B— Guaiacol 3w 

Ol.  amygdala  dulcis Sss — M. 

Sig. — To  be  applied  witli  a  cotton-wound  probe  in  acute  iaflBmoiatiODB 
of  the  throat. 

It  is  also  applied  to  reliei'e^Hun. 

Lairnffitis: 
It— Tr.  iod 5j 

Glyceria SsB 

Aqun ad    Siij — M. 

Sig. — To  be  used  to  moisten  compress  in  laryngitis, 

{( — Ammonii  carbonatis gr.  ij^iv 

Tr.  sciilffi in» 

Tr.  digitalis mv 

Liq.  slrychninee Tflij 

Infus.  oascarilla ad  5J — M. 

Sig. — Give  one  tcaspoonful  every  three  1a  six  hours  oa  Bn  expectorant  in 
subacute  catarrh  of  the  larynx. 
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Q — EuMlyptol nil 

Menthol gr-  v 

Cnmphor Kr.  v 

Uq.  VHseliD q.  H,  Bd     Si' — M. 

Sig. — Tn  be  uwd  in  noute  laryngitis  after  cleanmng  the  throat  with  aqiieoiu 

Taberculu  LarTngitls: 

H — Meothol gr.  ilviij 

Ol.  oliv .  U.S.     Sj— M. 

Sig. — Tn  be  applied  to  the  larynx  in  Inryngpal  tiiberruloaia  with  a  wtlan- 
wound  applinator  or  an  atamiier.  (Rosenberg.) 

B— Ol.  eucaiyptol Jij 

Ol.  lereWnlh 3i 

Magneaiai  carb.  levu 3ii 

Aiiuee      ' q.  a,  ad     i'ui — M. 

Sig. — A  teanpoonful  in  a  pint  af  hot  water.    Inhale  the  vapni  t/i  loosen 
the  seorolion  and  allay  the  cough  ill  tuberpular  larjngitis. 

Nervous  Dyspepsia  of  SinK^rs: 

D— Quinitiw  Hulphatis. 
Acidi  carbolic]. 

Extract,  kramerite U    gr.  ss 

Pep gr.  ij— M. 

Ft.  pilula. 
Sig. — Take  one  belora  each  meal  at  which  meat  is  taken  in  cases  where 
there  is  Bluggieh  digestion  with  flnliilency. 

SfphiUs; 

H— Potaseii  chloratis gr.  xr-cxx 

Glyeerin Sij 

AqiuB ad     5i — M. 

Sig. — To  be  ueed  as  b  mouth  waah  in  syphilis  during  the  administration 
of  roemiry. 

fl- — Liq.  hydrarg.  nitratis  .........     3i-iv 

.^qiUB q.  ■.  ad     8J — M. 

Sig. — To  be  applied  to  the  sloughing  ulcer  of  tertiary  syphilis.    As  tba 
application  is  very  painful,  cocaine  should  first  be  applied. 

Inspissated  Cerumen: 

B — Sodii  bicarb gr.  i 

Glycerin 5i 

AquB ad     3iv— M. 

Sig. — Drop  into  ear  three  times  daily   to  sofleii   inspissated   cerumen 
preparatory  to  removing  with  a  syringe. 

K— Hydrosone  (IS  vol.). 

Aquffl U     5iij — M. 

Sig. — Same  aa  preceding. 
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Ecsflma  of  the  Auricle  and  Meatus: 

It — Aridi  corbolici gr.  v 

Spirit,  reciif.  5ii 

Glycerin 3>i 

AquB 3iv — M. 

Sig. — Paint  external  meatus  in  scaly  eriema  with  pruritus. 
T( — LioimeDt.  calcia, 

Ung.  hydr.  nitratis U     Zi" 

Liq.  carbonis  detergent. ntoj 

Ung.  linci  o»d ad     SJ — M. 

Sig. — For  external  use  in  scaly  eciema  of  the  auricle  or  eitenutl  BUctitot7 

n — Liquor  plumbi  subsist 5i 

Glycerin 5ij 

Aqute ad     S^v — M. 

Sig, — In  eczema  or  diffused  inflammation  of  the  auricle  and  meatus  the 
parts  should  be  frequently  sponged  with  the  lotion. 

Funmculosis  of  the  External  Meatus: 

q— Menthol gr.  ij 

Iodoform gr,  iv 

Lanolin 3>) 

Vaaelin SU— M. 

S)g. — Apply  on  cotton  plug  in  lurunculosia  of  the  external  meatus. 

Q — Aridi  rarboUd   .      ,  gr.  ix 

Aquffi       '. U    3iv— M. 

Sig. — Local  application  to  relieve  pruritus. 

Mastoid  Periostitis: 

I(— Tinct.  iodi. 
Sig, — In  mild  cases  of  mastoid  periostitis  and  in  disease  of  the  labyrinth; 


Anodyne  Mixtures: 

3 — Biamuthi  subnil,. 

Pulv.  acacin U     3ij 

lodoformi 38S 

Morph.  sulph sr.  xk 

Aciditnnnici 3b8— M. 

SiR. — InaufilBtc  into  the  larynx  half  an  hour  before  taking  food  in  caaea 
of  pui[iful  deglutition  in  tul>erculo8is  and  nialigtiaiit  disease. 

The  iodoform  may  lie  omitted  if  the  odor  is  diiiaKreeable  In  the  patient. 

B-Cocain gr.  XX 

lodoformi 5ii 

Zinc,  stearnt IS)— .VI. 

Sin. —Blow  intci  Ihe  Ihmat  or  nose  for  the  relief  of  p.iin  in  tubprrulnr  or 
malignniit  ulrers. 
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Q— Campbone  (reduced   to  line  powder  with   a  fe 
dmpB  of  rectified  spirits). 

umlgic  1 

1 

ind  other           ^H 

SiB.— To  be  applied  eitornally  as  on 
painful  alTectiotifl  of  the  thmat. 

anealhotic  in  ue 

q^Acidi  carbolici  (1  tu  5  per  cent.) 

Glycerin 

Sig.— Drop  into  ear  to  relieve  pain 

«     SJ- 

.     1 

Suppurative  Odtia  Media: 

I 

H— Afidi  c-arl»li<'i 
Sp.  vini  rerlif,. 

Aquffi 

SiR.— fnatil  inio  ear  after  diyinR  and  cl 
maliun  of  the  middle  car. 

«>■■' 

a*    Si- 

leansing  in  chronic  purule 

;    1 

nt  inflam-          ^H 

middle  ear.                   ^H 

9p.  vini  rectif 

Sig.— Inatii  in  chronic  purulent  infli 

Tinnitus  Aurinm: 

■ 

J,     IiifuH  digitalia 

^.        1 

in  pulaatiuB  form 

>s  of  titii 

H— Sodii  brom 

Sig.— Dismlve  in  a  tumbler  of  wbIct 
BymplomB  and  vertigo  occurring  in  the  ci 

BT.  J 

and  take  at  bedUmc;  ii 
lurae  of  ear  disease. 

1  cerebral         ^H 

H— Ammouii  chloridi    .... 

Sodii  iodidi 

Ext.  glyeyrrh.  liq.  . 

.     gr.  i 

-    nin 
>d    Si- 
is  associ 

L    1 

atcd  with          M 
....  ud          ■ 

Sig.— To  be  UBod  internally  in  chronic  naBopharj'ngiti 

ir.it. 

■ 

H— Potnsaii  iodidi 

CnmphoriB    ... 

01.  mentli.  pip 

Ung.  aimpi 

Sig.— To  be  ttpp!ie-l  with  friction  to  t 
tinnitus  aurium. 

be  niBBloid  sgrfac 

■ 

■ 

3iv— M.                  H 

^e  for  the  relief  of          H 

A 

.c,Googlc^^B 
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Advancement,  172 

AsKORUAUTiRB     of     TOniuiirtiva, 

Ala-  nasi,  broad,  308 

collapsed,  307 

of  iria,  congenital,  94 

Albuminuric  retinitis,  136 

of  movement  of  iris,  101 

Alexander's  mastoid  gauite.  243 

Abscess,  nereliellar,  271 

Alveolar   operation    on    maxillary 

cerebral,  271 

sinus,  372 

of  cornea,  86 

Amaurosis,  146 

extradura!,  271 

of  eydids,  46 

ex  anopsia,  145 

of  larynx,  470 

hysterical,  146 

Anemia  of  labyrinth,  278 

relropharyngeal,  382 

of  retina,  134 

Absence  of  uvula.  429 

Anesthesia  ot  larj-nx.  482 

AocesBory  sinuses  of  nose,  anatoniy 

Angioma  of  eyelids,  45 

ot,  2fi2 

ot  larynx.  490 

preaeriptiona  for,  4»9 

of  nasal  passages.  .37.'i 

ot  soft  palate.  434 

AcouraeWr  in  tests  of  hearing,  200 

Acquired  malformations  of  larynx. 

tory  nerve,  275      ' 
Angular  forceps,  329 

Adenoids,  402 

Aniridia.  94 

aprosexia  and,  405 

traumatica,  97 

hearing  and.  405 

Anisocoria,  102 

reflex  phenomena  and,  405 

Anodyne  mixtures,  502 

sleep  and,  405 

Anomalies  of  choroid,   congenital, 

ireatment  of.  406 

107 

operative,  406 

of  ciliary  l>ody,  104 

after-treatment  of,  410 

of  eyelashes,  51 

anesthetic  in,  407 

of  eyeUds,  44 

complinitions  of.  410 

ot  motor  apparatus  of  eye,  1,W 

indications  for,  406 

of  vitreous,  congenital,  128 

instruments  for,  407 

Anomaly  of  retina,  131 

position  of  patient  in,  407 

Anosmia,  332 

Adenoma  of  larynx,  490 

Anterior  polar  .rataract,  124                        _ 

Antrum,  anatomy  of,  191                             ^M 

Adhesive  catarrh  of  niid.ile  ear,  25!)  Aphonia,  functional,  489                          ^M 
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Brou.1  llL.^  a08 

CuluracLrt,  senile.  125 

BrueniUB's  electroacopp,  4S1 

traumalic,  123 

zonular,  125 

Catarrh,  acute  tubal,  223 

Buma  of  conjunctiva,  Gi 

autumnal,  333 

of  cornea,  83 

of  larynx,  prescription  for,  500 
of  middle  ear.  chronic,  259 

of  eyelids,  4(i 

of  arlera,  77 

nasopharyngeal,  385 

of  nose,  pn»cription  for,  500 

of  pharynx,  prescription  for,  500 

C 

epring,  73 

Caldwell-Loc       operation      on 

vernal,  73 

maxillary  ainiiB,  372 

Catarrhal  conjunctivitiii,  acute,  64 

Canal  of  Petit,  121 

chronic,  65 

tion,  371 

413 

Canlhoplasty  in  ectropion,  169 

otitismedia.  acute.  225 

Catheterization  of  middle  ear,  228 

Cavernous  ninus,    thn)mlK>ais   of. 

0^40 

270 

Capsulolenticular  cataract,  127 

Cells,  ethmoid,  anatomy  of.  293 

Carcinoma  of  Inrynu,  494 
of  naaal  paasages,  378 

Cellulitis,  orbital,  39 

Cerebellar  abHcess,  271 

nystagmus  in,  273 

Carter's  nasal  splint,  302 

jKiinting  test  in,  273 
Cerebral  abscesH  271 

Cartilages,     laryngeal,     periclion- 

dritia  of,  458 

Cerumen,     inspissated,     prescrip- 

diHciaaion, ISO 

tions  for,  SOI 

Ceruminal  accumulation  or  reten- 

flap extraction,  17S 

tion.  214 

Chalazion,  50 

suction,  181 

Chemosis,  75 

Cataracts,  124 

Chiasma,  140 

black,  127 

Choanie,  292 

capsular,  secondary,  127 

Chondroma  of  nasal  poBijjiges,  376 

capsulolenticular,  127 

of  naaopharynx,  433 

complete.  123 

Chorda  tympani,  anatomy  of,  190 

congenital,  122 

Chonlltis  nodosa,  470 

cortical,  anterior,  125 

Chorea  of  larynx,  486 

posterior,  125 

Chorioretinitis  specificn,  112 

dottecl,  123 

Choroid,  106                                              H 

lamellar,  126 

anatomy  of,  106                                        ^1 

Morgagnian,  126 

coloboma  of,  107                                   ■ 

nigra,  127 

congenital  anomalies  of,  107                 ^M 

partial,  123 

contusion  of,  109                                      ^M 

detachment  of,  109                              ^H 

polar,  anterior,  124 

foreign  bodies  in,  109                          H 

acquired,  124 

congenital,  124 

injuries  of,  109                                     ^H 

neoplasms  of,  lOS                                    ^^M 

progressive,  127 

sarcoma  of,  lOS                                        H 

pyramidal.  I2S 

tuberculosis  uf,  109                              ^M 

Choroidal  ring,  139                                      ^M 
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Choroiditte,  109 
areolaris,  111 
centralis,  111 
disseminata,  110 
exudative,  110 
suppurative,  112 
Ciliary  body,  102 
anatoDi^  of,  102 
anomalies  of,  104 
coloboma  of,  104 
diseases  of,  106 
tDflsmmation  of,  106 
injuries  of,  105 
inuacles  of,  103 
neoplaanis  of,  104 
processes  of,  103 
wounds  of,  105 
Cleansing  solutions,  497 
Cler^man's  sore  throat,  383 
Clonic  spasms  of  laryngeal  muscles, 

484 
Cochlea,  anatomy  of,  193 
"Cold  in  the  head,"  308 
Collapsed  alte  nasi,  307 
Collum's  adenotome,  40R 
Coloboma  of  choroid,  107 
of  ciUary  body,  104 
of  eyelids,  46 
of  iris,  95 
of  lens,  122 
of  optic  nerve,  140 
traumaticum,  97 
Color-bUndness,  147 
acquired,  147 
congenital,  147 
Concentric  contraction,  34 
Concomitant  strabismus,  159 
Condylomata  of  larynit,  474 
Congenital  abnormalities  of  con- 
junctiva. 62 
of  cornea,  81 
of  iris,  94 
absence  of  lens,  122 


of  eyelids,  44 

of  vitreous,  128 
atrophy  of  optic  nerve,  141 
catara<^ls.  122 
color-blindness,  147 
defects  of  auricle,  211 
dilatation  of  larynx,  444 
Klaueoma  of  optic  nerve,  141 
hypertrophy  of  larynx,  444 


Congenital  malformations  of  ex- 
ternal auditory  canal,  213 
of  lacrimal  apparatus,  57 
of  larynx,  444 
of  optic  nerve,  140 

pigmentation  of  sclera,  7ti 

stenosis  of  larynx,  444 

syphilis  of  pharynx,  417 
Conical  oomea,  81 
Conjunctiva,  61 

anatomy  of,  61 

hums  or,  &4 

congenital  abnormalities  of,  62 

corrosion  of,  64 

dermoid  tumors  of,  62 

diseases  of,  64 

edema  of,  75 

epithelioma  of,  63 

foreign  bodies  in,  63 

fornix  of,  62 

function  of,  62 

granuloma  of,  63 

inflanunation  of,  54 

injuries  of,  63 

limbus  of,  61 

mucous  membrane  of,  61 
)lasms  of,  63 


ocular. 


61 


palpebral,  61 

papilloma  of,  63 

polypus  of,  63 

ulcers  of,  syphilitic,  73 
tuberculous,  73 

wounds  of,  04 

xerosis  of,  73 
Conjunctivitis,  catarrhal,  acute,  64 
chronic,  65 

croupous,  70 

diphtheritic,  71 

follicular,  66 

gonorrheal,  67 

membranous,  70 

phlyctenular,  71 
Contusions  of  choroid,  109 

of  cornea,  82 

of  eyeliils,  46 

of  orbit,  38 
I     of  sclera.  76 
;  Convergent  strabismus,  159 
I  Corectopia,  94 
j  Cornea,  79 
'     abscess  of,  86 
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Cornea,  ana  torn  v  ol,  79 

Denkcr's  operation  on   maxillary 

aplsDatic.  91 
blcba  on,  87 

sinus.  373 

burns  of,  83 

62 

congenital  abnormalities  of,  81 

of  cornea,  81 

conical,  81 

Descemet's  membrane,  80 
Detachment  ot  choreic!,  109 

contusion  of,  82 

of  retina,  pathological,  133 

(lef ecu  of,  90 

dermoid  powtbs  of,  81 

Diabetic  retinitis,  137 

diBCasea  of,  83 

Dilatation    of   laiynx,    congenital. 

444 

foreiKu  bodies  in,  82 

diagnosis  ot,  bacteriological,  420 

inj  lines  of,  82 

neoplaams  of.  82 

clinical.  421 

opacities  of,  81,90 

etiology  of,  419 

operations  on,  17fi 

onset  ot,  422 

paracentceis  of,  175 

pathology  of,  420 

section  of,  175 

ulcer  ot,  70,  84 

symptoms  ot,  421 

vesicles  on,  87 

treaUnent  of,  423 

wounds  of,  82 

local,  423 
prophylactic,  423 

Corrosion  of  conjunctiva,  M 

of  oomea,  83 
Cortical  cataract,  125 

surgical,  424 
dangers  of,  424 

Corj'ia,  ucut«,  308 

indications  for,  424 

intubation  in,  425 

Cough,  nervJua,  485 

Cough-spots  of  Stoerck,  491 

systemic,  423 

Cretaceous  deposits  on  eyelids,  51 

DiphtheriUc  conjunctivitis,  71 

Crooked  nose,  303 

rhinitis,  311 

Croupous  coniuuctivitia,  70 
Crystalline  lens,  120.    See  Lens. 

Discission  ot  cataract,  180 

DIseoria,  94 

Cyclitis,  106 

Cydoplegia,  97 

58 

Cystic  tumors  ot  iris,  96 

ot  lens,  123 

Cystoma  of  larynx,  490 

■                  of  nftsal  passages,  374 

Divergent  strabismus,  16a 

H              CysUof  auricle,  213 

Drum-head,  injury  to,  221 

■ 

Dry  middle-ear  catarrh,  259 

1 

rhinitis,  acute,  311 

^1                  DACRYO-ADBNirm,  58 

.           M 

■            DacryocysUtis,  60 

183                                     l^^^H 

■            Dftcryops,  59 

diseases  of,  etiology  ot,  209      ^^^^^H 

^B           Deaf-mutmrn,  283 

exciting,  210                                ^H 

^B            Deafness,   accidental   death   from, 

predisposing,  209                           ^H 

V                     28S 

loogevity  and,  284,  2SG                        H 

^*                boiler-maker's,  283 

examinations  ot,  195                             ^H 

senile,  283 

history,  HI5                                       i^H 

DeRection  of  nasal  septum,  340 

objecUve,  195                                        H 

Deformities  of  ertemal  nose,  302 

by  reflect«d  Ught,  196                        H 
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Ear,  exWraal,  unatom.v  o{.  183 

Elongated  uvula,  430 

forceps,  197 

Embohieof  retina,  134 

internal,  anaWroy  of,  192 

Emphysema  of  eyelids,  46 
of  orbital  tissues,  38 

diBBBtea  ot,  277 

injuries  of,  276 

Empyema    of    acceasory    sinuses. 

evphilis  of,  281 
middle,  anatomy  of,  184 
catherisalion  ot,  228 

prescriptions  for,  499 

Enchondroses  of  nasal  septum,  338 

danKers  of,  230 
Gniber's  method  of,  229 

Endothelioma  of  optic  nerve,  141 

inBtnunenl*  for,  228 

organic,  operations  for,  169 

introduction  of  catheter.  228 

spasmodic,  62 

Politwir'a  method  of.  228 

Enucleation,  of  eyeball,  173 

preliminaries  to,  228 

in  glaucoma,  lis 

chronic  catarrh  ot,  259 

Epiglottitis,  acute.  455 

adhesions  and,  264 

Epipharyngitis,  chronic,  385 

retractions  and,  264 

Episclentis,  77 

Epistaxis,  330 

diseases  of ,  223 

Epithelioma  of  conjunctiva,  63 

intracranial  complications 

of  eyelids,  45 

and,  267 

ot  tonsUe,  434 

inflation  of,  227 

Erectile  tissue  of  nose,  296 

Valsalva's  method,  232 

collapse  of,  chronic  rhinitis 

politerizaUon  of,  231 

and,  315 

Erj-sipelas  of  eyelids,  47 

methods  of,  231 

specula.  19S 

laryngitis  in,  452 
Erythema  of  larynx,  474 

syringe,  220 

Eaophoria,  153 

Ear-cough,  220 

Ethmoid  cells,  anatomy  of,  293 
ainua,  operations  on,  Balleneer'a, 

Ectasia  of  cornea,  91 

362 

of  sclera,  78 

external,  367 

anterior,  79 

Hajek-Luc's.  370 

intranaaal,  362 

partial,  78 

KUIian's,  367 

Ectopia  lentis  congenita,  122 

Kuhnt's,  370 

_                   Ectropion,  52 

Mosher's,  362 

■                     blepharoplttsty  in,  169 

■                  cantboplasty  m,  160 

Evereion  ot  laryngeal  vontricles. 

477 

■                  tarsorrhaphy  in,  170 

Evisceration  of  ej-eball,  173 

H               Ecsema  of  auricle.  213 

Exenteration  of  orbit,  174 

^H                     pt«8criptions  for,  602 

Exophoria.  154 

^H                   of  external  ear.  218 

Exoj)hthal[nic  goiter,  40 

■                   of  eyehds,  47 

Exophthalmos,  pulsating,  40 

^H                 of  meatus,  prescriptions  for,  502 

canal.  220 

H                of  eyelids,  46 

of  nasal  septum,  338 

B                ^ottidts,  467 

External  ear.    See  Ear.  external. 

^H                (rf  larynx,  simple,  467 

nose.    See   Nose,  extenml. 

H                of  uvula.  429 

Extradural  abscess.  271 

■             Elephantia.dE  of  larynx,  478 

Extrinsic  muscles  of  eyeball,  48 
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Ewidstivp  choroiditis.  110 

laryngitis,  456 

of,  44 

pharyngitis.  383 

muscles  of,  41 

Eye.  anomalies  of.  153 

diseases  of,  54 

BIM  of,  148 

paraljTsis  of,  54 

examination  of,  17 

spasm  of,  54 

astigniHtif  chart  in,  25 

instrumejitH  for,  IS 

nerves  of,  45 

ophthalmometer  in,  34 

operations  on,  168 

papilloma  of,  45 
rodent  ulcer  of,  46 

perimeter  in,  31 

retinoBcopic,  27 

sarcoma  of,  46 

test-types  in,  25 

scalds  of,  46 

trial-case  in,  25 

skin  diseases  of,  47 

functional  diseases  of,  145 

subcutaneous  areolar  tissue   of. 

inepeutioD  of,  17 

41 

schematic,  21 

sweat  glands  oF,  41 

Eyeball,  enucleation  of,  173 

telflngjectasis  of,  45 

eviflceration  of,  173 

ulcers  of,  46 

meridians  of,  148 

muBclcB  of,  148 

upper,  muscle  of,  41 

actions  of,  152 

wounds  of,  4fi 

anatomy  of.  14S 

xanthelasma  of,  44 

blood  supply  of,  152 

extrinsic,  148 

intrinsic,  148 

F 

nerves  of,  153 

planes  of,  148 

Fauces  of  pharjnx,  neoplBsms  of, 

434 

Eyeloslies,  abscess  of,  46 

Fibroma  of  larynx,  490 

anom^esof,  51 

of  nasal  passages,  376 

Eyelids,  anatomy  of,  41 

anfpona  of,  45 

of  optic  nerve,  141 

anomalies  of  position  of,  52 

of  soft  palat«,  434 

blepharitis  of,  48 

bums  of,  46 

432 

eoloboma  of,  4B 

Fistula  auris   congenita,  211 
of  lacrimal  glanf,  57,  58 

congenital  anonrnhcs  of,  44 

sac,  57 

cretaceous  deposila  on,  51 
ecchymosis  of,  46,  47 

Follicular  conjunctivitis,  66 

laryngitis,  463 

eczema  of,  47 

pharj-ngitis,  383 
tonsillitis,  386 

edema  of.  46 

emphysema  of,  46 

Foreign  IxxJiee  in  bronchi,  479 

epithelioma  of,  45 

in  choroid,  109 

ervsipelas  of.  47 
glinds  of,  43 

in  conjunctiva,  63 

in  cornea,  82 

diseases  of,  50 

in  external  auditory  canal,  219 

hair  follicles  of,  41 

iniuries  of  optic  nerve  and,  141 

herpes  Boater  of,  48 

in  iris,  98 

injuries  of,  46 

in  larynx,  479 

int^5ument  of,  41 

in  noBB,  329 

in  retina,  133 

milium  of,  iH 

in  sclera,  77 

n„_r,-,-->yG00glc  J^B 

in  vitreouB,  128 
Fracture  of  naeal  bonea,  302 

of  orbilai  walls,  38 
FrontsJ  Binua,  anatomy  of,  293 
operations  on,  362 
external,  367 
Good's,  364 
Haiek-Luc's,  370 
Hallo's,  364 
intranasal,  362 
Kiliian's,  367 
Kuhnt'a,  370 
Moaher'B,  362 
Fro8t-bil«  of  auricle,  212 
F\inctional  aphonia,  489 

t«3ta  of  hearing,  199 
Funinculosia  of  external  auditory 
canal,  215 
meatus,  prescripUoiu  for,  502 


Galton'8  whistle,  201 
GcUfi's  test  of  hearing,  207 
Gerontoxon,  91 
Glanders  of  nose,  325 
Glaucoma,  113 

absolute,  116 

chronic,  113 

enucleation  in,  118 

mflammatory,  114 

iridectomy  in,  118 

of  optic  nerve,  confccnilal,  141 

primary,  115 
acute.  115 
subacute,  116 

sclerotomy  in,  118 

secondary,  114,  119 

simple,  114,  117 
Glioma  of  optic  nerve,  141 


itfn 
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Gruber's   method    of    catheteriia- 
tion  of  middle  ear,  229 

speculums,  198 
Gumma  of  larynx,  474 

of  optic  nerve,  141 
Gunshot  wounds  of  orbit,  38 


Hajek-BaIiLENger    submucous 
elevatoj,  341 

Hajek-Luc's  fnAit»«thmoid  opera- 
tion, 370 

Hallo's  fron to-ethmoid  operation, 
364 

Hartman's  tuning-forks,  203 

Hay  fever,  333 

prescriptions  for,  497 

Hearing,  hyperacuteness  of,  277 
range  of,  201 
teste  of,  functional,  199 

Barany  noise  apparatus,  201 
Galton  whistle,  201 
GeMs,  207 
Kfinig's  rods,  201 
monochoRl  in,  201 
Rinn«,  205 


converaational,  200 
loud,  200 
whispered,  199 
watch,  200 
Weber's,  205 
principles  underlying,  207 
Hematoma  of  auricle,  212 
Hemeralopia.  138,  147 
Hemiopia,  34 
Hemorrhage  of  labyrinth,  279 

subconjunclival,  74 
Hemorrhages  into  vitreous 

of  retina,  134 
Hemorrhagic  retinitis,  137 


129 


,    xophthnlnne,  40 
Gonorrlipal  mnjunctivitis,  67 
Gooil's  fn  in  to-ethmoid   oi>erfttio 


Hemostatics,  499 
Herpes  aoster  ophthalmicus,  48 
Hcterophoria,  153 
tenotomy  in,  156 


I  Hippus,  102 

Holmes's  nosopharyngoscopc,  262 
'  Hordeolum,  50 
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Honier'B  muscle,  42 
Bump  nose,  303 

operelions  for,  Beck'a,  303 
exUnml,  303 

iDtntnasal.  Baltengcr's.  303 
Hyalitia,  purulent,  129 
Ilyuloii)  boflv.  127 

niembrHnc-;  12H 
Hy<lroi)Iith(ihii(jB,  79,  114,  117 
Hyperaruteneaa  of  lieuring,  277 
IIyt>eremia  of  auricle,  213 

of  labyrinth,  278 

of  retina,  133 

active.  133 

passive,  134 

Hyperesophoria,  155 

SyperesthesiB  acouatica,  277 

of  larj-ns,  483 
Hypereathetic  rhiniliB,  312,  333 

preacriptions  for,  497 
Hyperexiipnoria,  155 
Hyperkeratoaia  of  tonail,  400 
Hyperkinetic  neuroses  of  larynx, 

484 
Hypermetrupia,  163 
Hyperopic  BstiiiiinHtiBni,  I6S,  166 
HyperoamiB,  332 
Hypcrneloeia  of  external  auititor; 

canal,  220 
Hypftrphoria,  154 
Hyperplasia  of  middle   turbinate, 

chronic  rhinitis  and,  318 
Hyperplastic   ntiildlc-ear  catarrh, 
259 

rhinitis,  chronic,  316 
Hypertrophic  lar>'nKi''iB'  ^^ 

rhinitis,  chronic,  316 
Hypertrophy  of  larynx,  congenital, 
444 

of  lingual  tonsil.  413 

of  pharyngeal  tonsil,  402 
Hypokinetic   neuroses   of   larynx, 


Hysterical  amblyopia,  140 
pat^ysis  of  auditory  nerv< 
of  recurrent  laryngeal,  ■ 


l\ci»Ei)  wiiunils  of  orbit,  33 
Incus,  anatomy  of,  189 
Inflammation  of  auricle,  diffused, 


rx  513 

iiflammation    of    auricle,    syphi- 
litic. 213 

of  capsule  of  Tenon,  40 

of  choroid,  100 

of  ciliary  l>oi!y.  106 

of  conjunctiva.  M 

of  external  auditor^'  canal,  215, 
217 

of  iris.  98 

of  lacrimal  gland,  5S 

of  larynx,  448 

constitutional  conditions  and, 
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lymphoid  glands  and,  44S 
mouth-breathing  and,  448 
nasal  (tisessea  and  malfonna- 
tiona  and,  448 
of  lingual  tonsils,  412 
catarrhal,  413 
lacunar,  413 
of  optic  nerve,  141 
of  retina,  136 
of  sclera,  78 
of  uvula,  429 
Inflammatory    diseases    of    nasal 


autogenm 


IS    bacterial    vac- 

I.  361 
Inflation  of  middle  ear,  Valsalva's 

method,  232 
Intluenaa,  acute  rhinitis  of,  312 

laryngitiB  in,  453 
Infimdibuluni,  292 
Inspissated  cerutnen,  prescriptions 

for,  .Wl 
Internal  ear.    See  Ear.  internal. 
Interstitial  keratitis.  88 
Intranasal    operations   nu    frontal 
and  ethmoidal  sinuses,  362 
on  maxillary  ainus,  370 
Intrinsic  muscles  of  eyeball,  14S 
Intubation.  425 

introduction  of  tube,  425 

tibjections  Ut.  427 

removal  of  tube,  428 
Intumescent  rhinitis,  chronic,  312 
Iridect<)my.  175 

in  glaucoma,  118 
Iriderenua,  94 
Iridocyclitis,  96,  106 
Iridodialysis,  97 
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Iridodoneais,  95,  102 
Iridoplegia,  97 
Iridotomy,  177 
IriB,  92 

tknatomy  of,  92 

Cdlobonia  of,  95 

cnnjcenital  abnormalitiea  of,  94 

contUBian  of,  96 

cystic  tlimora  of,  96 

iliae&ses  of,  98 

foreign  bodies  in,  98 

inflammation  of,  98 

injuriea  of,  96 

movement  of,  abnormalitiea  of, 
JOl 

neoplasms  of,  96 

operations  on,  175 

sarcoma  of.  96 

tuberculosis  of,  96 

woudcIb  of,  96 
Iritis,  98 

primary,  98 

secondary,  98 


Jansen's  mastoid  retractor,  243 


Keratektahia,  9 

Keratitis,  87 
e  laKopbthfilmo. 
int«ratitial,  88 
neuroparalytica 
l>arcDchymaUisi 
90 


circumscripla. 


l>ar«ncIiyinatous,  88 
Kcratoooniis,  81,  92 
KcratoKlubuH,  92 
Kcratoinalacia,  87 
Killian's  frunto-cthmoid  operation, 

3(17 
Kol Ill's  o|>eration  for  long  or  dnK)|i- 

init  n.>9C,  304 
KiiniKH  ^His,  201 
Kuhnt's  rrontn-cthiQuiil  u|>cratiiin, 


Labyrinth,  anemia  of,  278 

hemorrhage  of,  279 

hyperemia  of,  278 

membranous,  anatomy  of,  193 

osseous,  anatomy  of,  192 
Labyrinthine  pressure,  279 
Labyrinthitis,  279 

nystagmus  in,  281 
Lacerated  wounds  of  orbit,  38 
Lacrimal  apparatus,  anatomy  of, 

cong:enital  malformations  of, 

57 
diseases  of,  58 
injuries  of,  58 
neoplasms  of,  57 
operations  in,  171 
blennorrhea,  59 
canals,  56 
gland,  66 
absence  of,  57 
atresia  of,  58 

chalky  concentrations  of,  59 
cyst  of,  59 
dislocation  of,  57,  58 
fistula  of,  57,  68 
inflammation  of,  68 
sac,  57 
fistula  of,  57 
stricture  of,  57 
Lacunar   inflammation   of   lingual 

tonsil,  413 
I.Agophthalmo8,  53 
Lamellar  cataract,  125 
Lamina  cribrosa,  139 
Laryngeal  abductors,  paralysis  of, 
488 


muscles,  spasms  of,  clonic,  4: 

tonic,  484 
nystagmus,  486 
paralysis,  486 
paresis,  4S6 
syncope,  485 
ventricles,  cveraion  of,  477 

prolapne  of,  477 
verti^,  485 
l^ryn^mus  stridulus,  454 
Laryngitis,  acute,  449 

prescriptions  for,  500 


lyGOOgIC 


ryngitis,  atrophic,  463 
chronic,  simple,  460 
edematuUB,  465 
in  cryBipeloB,  452 
exudntive,  4S5 
fullicuiar,  463 
hyportrophic,  465 
in  mfluenia,  453 
in  mBlarial  fever,  454 
io  meaales,  452 
membranouB,  455 
phlegmoniMis,  465 
in  rheumatism,  453 
in  scarlet  fever,  453 
sicca,  4m 
in  smallpox,  453 
submucous,  465 
symptomatic    of    constitutional 


L 


...oc.^,,  4S2 
n  tjTihoid  fever,  453 
in  typhus  fever,  453 
in  whoopiuK-cougb,  453 
l^ryngophaiynx,  anatomy  of,  380 
LarynsoBcopic  image,  440 

knutnarks,  442 
larynx,  437 
aW«SB  uf ,  470 
adenoma  of,  490 
anesthesia  of,  4S2 
aneioina  of,  49U 
artnrilis  defomrnns  of,  470 
rArcinoma  of.  494 
cfttarrh  of,  prescription  for,  500 
chorea  of,  486 
condylomata  of,  474 
cystoma  of,  490 
dilatation  of,  444 
edema  of,  simple,  467 
elephantiHsis  of,  478 
enchondroma  of,  490 
erythema  of,  474 
examination  of,  437 

by  direct  laryngoscopy,  441 

electricity  in,  437 

RBSoline  m,  437 

bv  indirect  laryngoscopy.  438 

instmmenia  in,  437 

oil-lamp  in,  437 

sunlight  in,  437 
Rbroma  of,  490 
foreign  iMMiies  in,  479 
gumma  of,  474 
hyperesthesia  of,  483 
hypertrophy  of,  444 
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Larynx,  inflammations  of,  448 

gouty,  479 
leprosy  of,  478 
lipoma  of,  490 
lupus  of,  477 
malfomiatione  of,  acquired,  445 

congenital,  444 
myxoma  of.  490 
neural^a  of,  483 
neurosis  of,  482 

hyperkinetic,  4S4 

hypokinetic,  486 

sensory,  482 

spasmodic,  484 
clonic,  484 
Ionic,  4S4 
pachyderma  of,  469 
papilloma  of,  490 
paresthesia  of,  483 
pemphigus  of,  473 
BBreomaol,493 
stenosis  of,  444 
syphilis  of,  474 

Erescriptions  for,  501 
srculosis  of,  470 
prescriptioDH  for,  501 
tumon.  of,  benign,  490 
inaligniint,  493 
Lens,  120 
accommodation  of,  121 
anatomy  of,  120 
axis  of,  120 
capsule  of,  120 
coloboma  uf,  122 
congenital  alieencf  of,  122 
dislocation  of,  123 
equator  of,  120 
injuries  of,  123 
malformations  of,  122 
stare,  121 

subluxation  of,  122 
substance  of,  121 
Bu&pensory  ligament  of,  120 
Lentieonus.  122 
Leprosy  of  larvnx,  478 
Leptomeningitis,  otic,  270 
liKplothrix  of  nvula,  429 
Leukemic  retinitis,  137 
[>evHtor  palpebrw,  parntysis  of,  35 
Lid  retra(!tore.  180 
Lingual  tonsils,  411 

hypertrophy  of,  413 
inflammation  of,  412 
vari«  of,  413 
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H               Lipoma  ot  larj'nx,  490 

Mastoid     operation,    radical,    re- 

^1            Long  or  drooping  noRe,  304 

moval    of  morbid  ma- 

K.                 operations  for.  BallcnRer's,  304 

terial  from  middle   ear 

■^                         KoUe-s  304 

and  mastoid  cells,  256 

^H             Jjoring't  ophtWmoBcope,  19 

of  posterior  canal  wall. 

254 

H                  nation  ur  middle  ear,  229 

results  of,  259 

^1             Luer- Whiting's   mEkstoid   ronf!uer, 

simple,  237 

■                  242 

H             Lupua  of  Hitricic,  213 

closure  of  wound,  244 

^M                  larvngeai  ntenoais.  446 
■  -                ofbrvnx,  477 

exenteration  of  mastoid  cells, 
241 

^M                of  nvm,  327 

exposure  of  antrum.  241 

poetauricular  incision,  238 

I 

postoperative    treatment, 

245 
preiiaration  of  patient,  237 

^1             Mc'HAnDY'B    self-regiat-ering    per- 

removal  of  mastoid  oortex, 

■                imet«r.  32 

241 

^M             MacroBoraea,  81 

periostitis,  prescription  for.  602 

H               Macuk  tutea,  130 

process,  anatomy  of,  191 
Mastoiditis,  acute,  234 

^1            Malarial  fever.  larviiBitifl  in,  454 

chronic,  250 

^K                          taty  canal,  congenital,  21S 

Maxillary  sinus,  anatomy  of,  293 

■                   nose,  302 

operations  on,  370 

H                 of  eyelids.  44 

alveolar,  372 

CaldwBll-Luc's,  372 

■                     57 

Canfielii-Ballenger's,  371 

■               of  lens.  122 

Denker's,  373 

^H               of   nasal    eepluni,    olatructive. 

external,  372 

■                   337 

removal  of  naso-antrai  wall, 

^H                of  optic  nerve,  140 

370 

V .              of  orbit.  37 

Stein's,  370 

W                of  uvulu,  42fl 

Measles,  larj-ngiUs  in,  452 

^               Malleus,  anatomy  of,  188 

Meatus,  external,  ecaeraa  of,  pre- 

scriptions for,  502 

Mariotte.  "liliml  spot"  of,  131 

Mastoid  curettes.  244 

for,  502 

Meibomian  glands,  43 

lateral  sinus,  facial  nerve, 

croup.  455 

horisontal      semicircular 

labyrinth,  anatomy  of,  193 

canals,     fenestra     ovalis. 

laiynEitis,  455 

^                              256 

rhinitis,  anite,  311 

^L                        closure  of  wound,  258 

Mgnidrc's  disease,  282 

^H                        exenteration  of  mastoid  cells. 

H                         252 

Meningitis,  otic,  270 

^H                        exploration  through  exposed 

Meridians  of  eyebaU,  148 

^1                         antrum,  2^2 

^M                     incision  in,  252 

Microoonwft,  81 

^H                     plastic  meatal  flap,  25S 

Middle  ear.    See  Eat,  middle. 

^^B                       postoperative  treat  menl,259 

Milium  of  eyelids,  48 

^H                       pn-paration  of  patient.  252 

^H                      renioval  of  cortex  in,  252        '  Moll's  glands,  43                                         ^H 
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Molluacum  cuntagiusum  of  eyelids,  ,'  Nasal   sept  ut 

Monochord,  201,  202 
Morpagnian  catni'act,  12S 
Muntz-Schmidt's  epiglottis  puDch, 


Moulh-breflthing,  448 
Mums  Sfcr^ticiii,  297 
Muspleaof  L-yrball,  148 
MyciiBis  Iciilothricia,  400 

of  uvula,  42!) 
Mydriasis,  10 1 
Myopia,  H>2 

Myopic  aatigmattatn.  1Q6 
Myosis,  102,217 
Myringitis,  ariite,  221 

chronic,  222 
Myxama  of  larynx,  490 

of  nasal  passages,  373 


iiairormatiotts  of, 
;,  337 


perforation  of.  'dUl 
ridges  of,  338 
spurs  of,  338 

submucous  resection  of,  341 
accidents  in,  349 
after-treatment  of.  349 
anesthesia  in,  341 
dreesii^  in,  348 
elevation     of     mumperi- 
chondrium  in,  343 
of     opposite      mucoperi- 
chondrium  In,  344 
periosl«uin  in,  344 
of  periosteum  in,  343 
heinatomiL  of  septum  in,  349 

through  cartilage,  344 
perforations  In,  349 

■  1,342 


Narkb,  posterior,  292 
Naaal  bones,  fracture  of,  302 
fosBfe,  anatomy  of,  289 
mucouH  tnembranc,  295 
function  of,  296 
olfactory  region,  295 
respiratory  region,  295 
neuroses,  332 
passages,  adenoma  of.  374 
angioma  of,  37S 
carcinoma  of,  378 
chondroma  oF,  376 
cystoraa  of,  374 
fibroma  of,  376 
myxoma  of,  373 
neoplasms  of,  373 
osteoma  of,  378 
papilloma  of,  373 
polypi  of,  373 
sartx>ma  of,  378 
polypus,  327 
septum,  337 
adhesions  of,  350 
anatomy  of,  289 

deflection  of.  340 
enchondroses  of.  338 
of,  338 


I 


sinking  in  of  ridge  of  o 


^^L  deflectioi 

^^^  enchondr 


ulceration  of,  350 
I      synechia,  350 
I  Nasopharyngeal  catarrh,  385 
I  Nasopharyngitis,  chronic,  385 
I  Nasopharynx,  anatomy  of,  379 
I      t^rcinoma  of,  433 

chondroma  of,  433 

hhroma  of,  431 

fibrous  polypus  of,  432 

sarcoma  oL  433 
Neoplasms  of  choroid,  108 

of  ciliary  body,  104 

of  conjunctiva,  63 


ofii    , 

of  lacrimHl  apparatus,  57 

of  nasal  pasi^ges,  373 

of  optic  nerve,  140 

of  orbit,  37 

of  pharynx,  431 

of  retina,  131 

of  sclera,  76 
Nerve  fibers,  opaque,  131 
Nervous  cough,  485 
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Neuralgia  of  larynx,  483 
Neuritis,  retrobuUar,  1^ 
Neuro-fibroma  of  optic  nerve,  141 
Neuroees  of  larynx,  432 
hyperkinetic,  484 
hypokinetic,  486 
sensory,  4^ 
spasmodic,  484 
clonic,  484 
tonic,  484 
nasal,  332 
Nevus  of  eyelids,  45 
Night-bUndneas,  138 
Non-paralytic  strabiamns,  156 
Nose,  289 
accessory  sinuses  of,  anatomy  of, 
292 
inflammatory    lUscascs    of, 

352 
surgery  of,  361 
anatomy  of,  289 
as  a  filter,  298 
bulla  ethmoidalis.  292 
catarrh  rfjprescription  for,  500 
choans,  292 
crooked,  303 
iliseasea  of,  308 

asthma  and,  490 
erectile  tissue  of,  296 
examination  of,  298 
illumination  of  upper  respira- 
tory tract,  298 
instruments  for,  298 
external,  anatomy  of,  289 
deformities  of,  M2 
malformation  of,  302 
wall  of,  201 
floor  of,  290 
foreign  bodies  in,  329 
Klandere  of.  325 
hiatus  semilunaris,  292 
hump,  303 

operations  for,  303 
infundibulum  of,  292 
long  or  drooping,  304 
operations  for,  304 
loss  of.  partial,  308 
total,  308 
'     lupus  of,  327 

mucouH  membrane  of,  '295 
muscles  of,  289 
phyBic)logy  of.  289^ 


n>of  of,  290 


1,292 


Nose,  saddle-back,  305 

aunken-bridge,  305 

syphilis  of,  323  , 

tuoerculoHiB  of,  325 

twisted,  303 

uncinate  process  of,  292 
Nyctalopia,  148 
N^y^tagmus,  160 

in  cerebellar  abscess,  273 

in  labyrinthitis,  281 

laryngeal,  486 


"Old  wght,"  164 
Opacities  of  cornea,  81,  90 

of  vitreous,  129 
Operations,  cataract,  178 


on  iris,  175 

on  lacrimal  apparatus,  171 
mastoid,  237,  252 
on  maxillary  sinus,  370 
ophthalmic,  167 
on  sclera,  175 
on  sphenoid  sinus,  373 
Ophthalmic  operations,  167 
Ophthalmometer,  34 
Ophthalmoscope,  18 
apolication  of,  19 
OphUialmoscopjc    examination 
methods  of,  21 
direct,  21 
indirect,  22 
Optic  disk,  139 

excavation  of,  139 
nerve,  138 
anatomy  of,  138 
atrophy  of,  143 
coloboma  of.  140 
conRenit«l  atrophy  of,  141 
glaucoma  of,  141 
malformations  of,  144 
endotheliiima  of,  141 
fibroma  o{,  141 
foreign  bodies  and,  141 
glioma  of,  141 
gumma  of,  141 
inflammations  of,  141 
injuries  of,  141 
malFonnations  of,  140 
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Optic  nerve,  neoplafliTiB  of.  140 

Papilloma  ot  eyelids,  45 

neurofibroma  of,  141 

of  larynx,  490 

earcoma  ot,  141 

of  nasal  passages,  373 

tubercle  of.  141 

of  soft  palat*,  434 

tract.  140 

of  uvula,  434 

Ore  serreta,  130 

Papilloretinitis,  142 

Orbicularis,  paralysis  of,  55 

Paracentesis  of  cornea,  175 

Orbit,  anatomy  of.  37 

Paracusis.  277 

(Upiacusis,  277 

diseases  of,  39 

loci.  277 

exenteration  of,  IT4 

Wilhsii,  277 

injuries  of,  38 

Paraffin  laieetioa  in   sad<llo-back 

raalformatiooH  ot,  37 

nose,  Am 

neoplaema  of,  37 

Paralysis  of  auditory  nerve.  275 

wounds  of,  pinshot,  38 

hysterical,  275 

incised,  38 

lacerated,  38 

rheumatic,  275 

Orbital  cellulitis,  30 

treatment  of,  275 

tissues,  emphysenm  of.  38 

laryngeal,  486 

altductors,  488 

walls,  fracture  of,  38 

of  levator  palpebne.  55 

Osseous    labyrinth,    anatomy    of. 

of  orbicularis,  55 

192 

ot  recurrent  laryngeal,  bilateral. 

Ossicles  of  ear.  anatomy  of,   IS8 

48S 

Ossiculectomy  in  chronic  suppura- 

hysterical, 489 

tive  otitis  media,  248 

unilateral,  487 

Osteoma  of  nasal  passages.  378 

Parasites  ot  vitreous,  129 

memngitis.  270 

Parenchymatous  keratitis,  8S 

Otitis  media,  acute  caUrrhal,  225 

tonsillitis,  386 

Paresis  of  auditory  nerve,  275 

chronic  non-suppurative,  259 

laiynReal,  486 

suppurative,  245 

Parestheeia  ot  laiynx,  483 

Parosmia.  332 

Pemphigus  ot  taryni,  473 

Otomycosis,  217 

Perforation  of  nasal  septum,  351 
Perichondritis  of  auricle,  212 

OK>ecoia,  277 

of  laryngeal  cartilages,  458 

Oxena,  321 

Perimeter,  31 

prescriptions  for,  498 

Perinuclear  cat^mct,  12.'> 

Periostitis,  39 

mastoid,  prescription  for,  502 

P 

Petit,  canal  of.  121 

PACHYDERMA  of  larynx,  469 

Petrosal    sinus,    lateral    superior, 

Palate,  soft,  anitioma  of,  434 

Rbroma  of,  434 

Pharyngeal  tonsil.  hyi>e-rtrophy  ot. 

papilloma  ot,  434 

402 

Pannus,  87 

Pharyngitis,  acute,  381 

treatment  of,  70 

Papillary  trachoma,  68 

chronic,  383 

PapUUtis,  141 

eiudaUve,  383 

ophthalmoscopic  piclure  of,  141 

granular,  383 

, 
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Phalangitis  lateralis  hypertroph- 


(liHeBsea  of,  381 

fauces  of,  diseases  of,  381 

neoplasms  of,  434 
neoplasms  of,  431 
surdcal  anatomy  of,  379 
ayphilis  of,  416 

congenital,  417 

primary,  416 

secondary,  416 

tertiary,  417 
tuberculoeifl  of,  415 
Phlegmonous      rhinitis,       o 


Pigmentation  of  retina,  137 
Planes  at  eyeball,  148 
Politzerization  of  middle  car,  228, 

231 
Politzer'a  acoumeter,  201 

method    of    catheterization    of 
middle  ear,  228,  231 

speculum,  198 
Pollen  poisoning,  333 
Polycoria,  94 

Polypi  of  nasal  passages,  373 
Polypus  of  conjunctiva,  63 

of  nasopharynx,  fibrous,  432 

snare,  249 
Postnasal  plugging,  331 
Presbyopia,  164 

treatment  of,  in  ametropic  eyes, 


Pterygium.  74 
PUwis,  55 

operations  for,  170 
Pulxating  exophthalmos,  40 
Pupil,  Argj-U-RoberUon,  94 
associated  reai^tion  of,  93 
consenmial  reaction  of,  93 
Purulent  rhiniiis,  chronic,  320 
Pynchon's  nasal  ajwculuni,  298 


Recurrent    laryngeal,    paralysia 
of,  bilateral,  4SS 

hysterical,  489 

unilateral,  487 
Refrartive    errors,    determination 


of,  161 

Relaxed  uvula,  430 

prescription  for,  499 
Removal  of  naso-antral  wall   in 
operations  on  maxillary  sinus, 
370 
Resection  of  nasal  septum,  acci- 
dents in,  349 
after-treatment  of,  349 
anesthesia  in,  341 
dressing  in,  348 
elevation  of  mucoperichon- 
drium  in,  343 
of   opposite    mucoperi- 
chondrium  in,  344 
periosteum  in,  344 
of  periosteum  in,  343 
hematoma    of    septum    in. 


349 


I,  342 


throu^  cartilage,  344 
perforation  in,  349 
position  of  patient  in,  342 
removal  of  bony  septum  in. 


Die  ear  or  sinuses  m,  aw 
sinking  in  of  ridge  of  nose 

in,  349 
submucous,  341 
Retina,  130 

anatomy  of,  130 

anemia  of,  134 

anomaly  of,  131 

blood  supply  of,  disturbanoea  of. 


1  of,  133 
detachment  of,  pathological,  133 

traumatic,  i;^ 
cmlMilus  of,  134 
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Rvunu.  foreiRn  bodies  in,  13a 

Rodent  ulrer  of  eyelids,  46 

diamu  of,  131 
heniorrhnges  of,  134 

Rose  colli.  3;i3 

Rupture  of  retina,  132 

hyperemia  of,  133 

of  retinal  vessels,  133 

injuries  of.  132 

membrane  of,  130 

S 

pigmentation  of,  137 

Saddle-back  nose,  305 

rupture  ot.  132 

jwraBin  injection  in,  306 

wlerosisof,  137 

Sarcoma  of  choroid.  lOS 

thrombosis  of ,  135 

of  conjunctiva,  63 

Retinitis  albuminurica,  13« 

of  eyelids,  46 

diabetica.  137 

ofiria,  96 

externa  or  interna,  135 

of  larj-nx.  493 

hemorrhagica,  137 

of  nasal  oaasaRes,  378 
ot  nasopharynx.  433 

leukemica.  137 

of  optic  nerve,  141 

syphilitica.  136 

of  tonsils,  434 

Retinoecope,  27 

SeaidB  ot  eyeUiis,  46 

Retrobullar  neuritis.  143 

Scarlet  fever,  laryngiliB  in,  453 

acute,  143 

Schlenun's  canal,  76 

chronic,  143 

Sclera,  75 

RetropharyngPAl  abscess,  382 

anatomy  ot,  75 
bums  of,  77 

nerve,  275 

congenital  pinmentHlion  of,  76 

contuaions  of,  76 

Rbinitis.  acute,  308 

diseases  of,  77 

dry.  311 

ectasia  of,  78 

of  influenza.  312 

foreign  bodies  in,  77 

membranous,  311 

inflammation  of,  78 

injuries  of,  76 

atropSc,  321 

neoplasms  of,  76 

prescriptionfi  for,  498 

operations  on.  175 

chronic  hyperplastic,  310 

vrounds  of,  77 

hypertrophic,  316 

Scleral  ring,  139 

intumescent,  312 

trephine,  177 

prescriptions  for.  498 

Sclentis,  78 

purulent.  320.  321 

Sclerosis  ot  retina,  137 

turgescent.  312 

«it£  collapse  of  erectile  tissue. 

Sclerotomy,  anterior,  177 
in  glaucoma,  118 

315 

posterior,  178 

with    hypprplasia    of    middle 

Scotoma,  33 

turbinate,  318 

Selwrrhctt  of  external  ear,  210 

diphtheritic,  311 

hypereathetic.  312,  333 

193                          .                 J       . 

Senile  cataract,  125 

of  specific  fevers,  312 
syphilitic.  312 
tubercular,  312 

deafness,  283 

Sher's  tonsil  disBector,  399 

vasomotor,  333 

Siegel  otoscope,  264 

Rhinoliths,  330 

Sigmoid  sinus,  thrombosis  of,  267 

RinnS's  Ust  of  hearing,  205 

Singer's  nodules  on  vocal  cords,  470 

nigtizcODyGoOglc         M 

SinuB,    ctkvemoUH,    thromboHts   of, 
270 
ethmoid,  operations  on,  362 
frontal,  anatomy  cif,  263 

opera tions  on,  362 
laterSil  auperior  petroael,  throm- 

boais  of,  270 
maxillary,  anatomy  of,  293 

operations  on,  370 
ephenoiil,  anatomy  of,  295 

operations  on,  373 
sigmoid,  thrombosis  of,  267 
Sinuses  of  nose,  accessory,  anatomy 

of,  292 
Smallpox,  laryngitis  in,  453 
Smell,  loss  of,  332 
Soft-rubber   patheter   and   thread. 


331 


IX,  484 


Spasms  of  laiyngeal  muscles,  clonic, 

484 
tonic,  484 
Specific  fevers,  rhinitis  of,  312 
Sphenoid  sinus,  anatomy  of,  205 

operations  on,  373 
Spring  catarrh,  73 
Stapes,  anatomy  of,  189 
Staphyloma,  79,  91 
posterior,  79,  112 
Stein's    operation    on    maxillary 
sinus,  370 
tonsil  snare,  399,  400 
Stenosis  of  larynx,  congenital,  444 
lupus,  446 
syphilitic.  446 
traumatic,  447 
Mtirrup,  anatomy  of,  189 
StoercV,  cough-spots  of,  491 
Strabismus,  156 

cuncomitant,  varieties  of,  156 
convergpn),  159 

tenotomy  in,  160 
deviations  in,  l.M 
diplopia  in,  157 
diveiitcnl,  160 
non-paralytic,  156 
paralytic,  15ti 


rligii  I 


l.W 


Stye,  50 

Subconjunctival  hemorrhage,  74 

Subluxation  of  lens,  122 

Submucous  resection  of  nasal  sep- 
tum, 341 

Summer  catarrh,  333 

Sunken-bridge  nose,  305 

Suppurative  choroiditis,  112 

Suspensory  ligament  of  lens,  120 

Symblephkron,  53 

Synchisis  of  vitreous,  129 

Syncope,  laryngeal,  485 

Syphilis  of  internal  ear,  281 
of  larynx,  prescriptions  for,  601 

of  pharynx,  416 

congenital,  417 

primary,  416 

secondary,  416 

tertiary  417 

treatment  of,  418 
Syphilitic  inflammation  of  auricle, 

213 
retinitis,  136 
rhinitis,  312 
stenosis  of  larynx,  446 
ulcers  of  conjunctiva,  73 


Tarsorrhapht  in  ectropion,  170 
Telangiectasis  of  eyelids,  45 
Tenon,  capsule  of,  mflammation  of, 

40 
Tenonitis,  40 
Tenotomy,  172 

in  convergent  strabismus,  160 

in  heterophoria,  156 
Teat-types,  26 
Thomwaldt's  disease,  411 
Thrombosis  of  cavernous  8 

of  lateral  superior  petrosal  sinus. 


270 


270 
of  retina,  135 
of  sigmoid  sinui 
Tinnitus,  277 


SlrPt't'K  Hvringe  for  injecting  tonsil, 

3!W 
Stricture  of  external  au  Jilury  cunal, 


Tonic  spaHms  of  larvngeal  muscles, 
4ft4 
of  central  origin,  484 
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from  irritation  to  trunk 

of,  functional,  471 

of  recurrent  laryngeal, 

physical,  472 

4&1 

of  nose.  325 

from  reflex  irrltftticn,  484 

of  pharynx,  415 

Tonometer,  114 

Tuberculous  ulcers  of  conjunctiva, 

Tonail,  pharyngeal,  hypertrophy  of, 

73                  .                . 

402 

Tumors,  dermoid,  of  ooniunctiva. 

Tonsillectomy      with      Bnllenger- 

62 

Sluder  tonaillectome,  393 

of  cornea,  81                                         « 

Tonaillitis,  acute,  3S6 

of  iris,  cystic,  _96 

prescriptions  for,  500 

of  larynx.  benJKU,  490 
nmli^nant,  493 

BUperficial,  386 

chronic,  390 

of  tonsils,  malignant,  4;i4 

etiology  of,  390 
pathology  of  391 
symptoms  of,  391 
tonsillectomy  in,  303 

Twisted  nose,  303 

Tympanic  cavity,  anatomy  of,  186 
inllation,  purposes  of,  227 

by    BaUenger-Sluder     lon- 

BiUectome,  393 

Typhoid  fever,  larynptis  in,  463 

treatment  of,  392 

IVpbus  fever,  laryngitis  in,  4S3 

parenchymaUius,  386 

Tonsils,  dissection  of,  instrumental, 

397 

U 

technic  of,  398 

epithelioma  of,  434 

foreign  bodies  in,  400 

UujEH  of  cornea,  84 

Ulceration  of  cornea.  70 

lingual,  411 

of  nasal  septum,  350 

hypertrophy  of,  413 
inlWnmation  of,  412 

of  uvula,  429 

varix  of,  413 

tuberculous,  73 

sarcoma  of,  434 

of  eyeUds,  4a 

Tracheotomy,  428 

spontaneous,  48 

Umbo,  186 

technic  of,  428 

Uncinate  procoss,  292 

Trachoma,  68 

Unilateral   paralysis  of  recurrent 

granular,  68 

laryngeal,  487 
Uveal  tract,  92 

papillary,  68 

Traumatic  cataracW,  123 

Uvula,  429 

detachment  of  retina,  132 

absence  i)f,  429 

iaryngeal  stenosis,  447 

bifid,  429 

Trial  cure,  25 

diseases  of,  429 

Triohiaais,  51 

edema  of,  429 

elongated,  430 

Tubal  catarrh,  acute,  223 

inflammation  ot,  429 

Tubercle  of  optio  nerve,  141 

leptothrix  of,  429 

Tubercular  laryngeal  stenosis,  446 

malformations  of,  429 

rhinitis,  312 

mycosis  of,  429 

Tuberculosis  ot  choroid,  100 

papilloma  of,  434 

of  iris,  96 

relaxed,  430 

of  larynx,  470 

prescription  for,  499 

ulceration  ot,  429 
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T  Whitehead'a  mouth  gag.  409 

'  miooping-couKh.  larynFdlis  in, 
Valsalva's  method  of  inftiition  of  .  Wilder's  operation  for  ptosis, 

middle  ear,  232  Wountia  of  ciliary  body,  105 

Varix  of  lingual  tonsil,  413  |     of  conjunctiva,  64 

Vasomotor  corysa,  333  of  cornea,  82 

rhinitis,  333  '      of  eyelids,  46 

Vernal  catarrh,  73  ;      of  iris,  96 

VertiRO,  laryngeal,  485  of  orbit,  38 

Vesicles  on  cornea,  87  of  sclera,  77 

Vestibule  of  efir,  anatomy  of,  192 
Vincent's  angina,  389  ' 

Vitreoiis  humor,  127  |  — 

anatomy  of,  127  " 

congenital  anomalies  of,  128     ' 
diseases  of.  129  Xanthelasma,  44 

foreign  boaies  in,  128  Xerosis  of  conjunctiva,  73 

hemoirluLRes  into,  129  | 

injuries  oi,  128 

opacities  of,  129  I 

parasites  in,  129  |  T 

synchisis  of,  129 
uses  of,  128 
Vocal  cords,  atrophy  of,  481 
singer's  nodules  on,  47( 
Voice  in  testo  of  hearing,  199  ] 

conversational,  200 

loud,  200  I  2 

whispered,  199  , 

'  Zeiss,  glands  of,  43 
W  Zinn,  lonule  of,  121 

Zonula,  120 
;  Zonular  cataract,  125 

Zonule  of  Zinn,  121 
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